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Coming! 


Aluminum  enjoys  an  impor¬ 
tant  role  among  the  metals  in 
its  capacity  for  lightening 
loads.  In  thus  functioning,  it 
lias  been  a  boon  to  industry. 
And  now  it  appears  that  possi¬ 
bly  it  bears  an  even  greater 
blessing  in  an  ability  to  lessen 
the  inroads  of  silicosis.  Re¬ 
search  at  Mclntyre-Porcupine 
mine  indicates  that  when  in¬ 
haled  in  relatively  small  quan 
titles,  aluminum  powder  re¬ 
duces  the  solubility  of  siliceous 
materials  retained  in  the  lungs. 
Facts  and  figures  will  be  given 
next  month  in  an  article  by  J. 
J.  Denny,  W.  D.  Robson,  and 
D.  A.  Irwin. 
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Noranda  Smelter  is  treating 
more  than  three  times  the  ton¬ 
nage  for  which  it  was  origi¬ 
nally  designed.  This  is  due  to 
gradual  improvements  in  re¬ 
verberatory  practice  primarily, 
coupled  with  betterment  in 
roasting  and  in  other  de¬ 
partments.  This  outstanding 
achievement  will  be  described 
ill  the  September  issue  by  W. 
B.  Boggs,  smelter  superintend¬ 
ent  from  the  start,  J.  N.  An¬ 
derson,  assistant  superintend¬ 
ent,  and  W.  L.  Stevens,  re¬ 
search  engineer. 

V 

North  Carolina,  famous  for 
many  things,  including  the  re¬ 
mark  of  the  quondam  gover¬ 
nor  to  his  brother  executive  of 
the  other  Carolina,  revels  in  a 
striking  variety  of  minerals. 
As  to  many  of  these  it  might 
be  called  a  specimen  state,  but 
of  some  it  has  commercial  re¬ 
sources,  especially  of  china 
clay,  feldspar,  mica,  and  other 
non-metallics.  Following  the 
description  of  the  Harris  clay 
plant  last  month,  the  impor¬ 
tant  new  enterprise  of  Kaolin, 
Inc.,  in  the  Spruce  Pine  dis¬ 
trict  and  based  on  an  enormous 
deposit  of  primary  clay  of  re¬ 
markable  quality,  will  be  de¬ 
scribed  soon.  Likewise,  an  arti¬ 
cle  on  the  interesting  kyanite 
mining  and  milling  project  of 
Celo  Mines  will  appear  next 
month. 
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Metallurgical  Control 


THE  GEARY-JENNINGS  SAMPLER 

Profecfs  you  against  Metallurgical  Losses 


THE  GEARY  REAGENT  FEEDER 


Cuts  Metallurgical  costs 


And  Working  Hand  in  Hand  will 

NET  YOU  PROFITS 


If  you  will  study  Bulletin  No.  361  on  the  Geary- 
Jennings  Sampler  and  Bulletin  No.  362  on  the 
Geary  Reagent  Feeder,  (these  will  be  sent  at 
your  request)  you  will  readily  see  that  these 
machines  have  been  designed  by  men  who 
have  been  successful  in  this  field  of  endeavor 
for  many  years. 

These  machines  are: 

Trouble  proof 
Economical 

Accurate  to  the  nth  degree 
Accomplish  the  results  you  expect 

THE  HUNDREDS  OF  GEARY-JENNINGS  SAMPLER 
AND  GEARY  REAGENT  FEEDER  USERS  CAN'T  BE 
WRONG. 


Galigher's  are  going  to  exhibit  both  the  Geary- 
Jennings  Sampler  and  Geary  Reagent  Feeder  as 
well  as  a  full  sited  operating  glass  front  Agitair 
Flotation  Machine  and  other  mill  equipment  of  our 
manufacture  at  the  annual  Mining  Congress  on 
the  1st  floor  of  the  Minerals  Building,  State  Fair 
Grounds,  Salt  Lake  City,  during  the  week  of 
September  6th  to  10th.  Your  visit  will  be  appre¬ 
ciated. 
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A  New  Commonwealth 
Inherits  a 
New  Industry 

Mining  ranks  third  in  the  industries 
of  the  Philippine  Islands,  the  value 
of  mineral  output  being  exceeded 
only  by  those  of  sugar  and  coconut  products. 
ISo  rapid,  indeed,  has  been  this  development 
that  it  is  only  within  the  past  decade  that 
Philippine  mining  has  taken  on  the  aspect  of  a 
substantial  industry.  It  profited  greatly  from 
the  rise  in  the  price  of  gold  in  1934,  and  has 
become  an  important  heritage  of  the  new 
Commonwealth. 

Essentially  American  in  its  technology  and 
operating  personnel,  there  is,  nevertheless,  little 
or  no  American  ownership  in  Philippine  min¬ 
ing.  It  was  local  capital  that  survived  early 
disappointment  and  disaster,  proved  the  exist¬ 
ence  of  valuable  mineral  deposits,  and  gave  the 
impetus  to  present  development.  Not  that 
opportunity  was  denied  American  capital,  but 
that  Americans  thought  poorly  of  the  early 
prospects  and  passed  them  by. 

All  of  which  leads  one  to  speculate  whether 
American  development  of  Philippine  mineral 
resources  might  not  have  influenced  materially 
the  tide  of  opinion  on  political  independence  of 
the  Islands.  We  surmise  that  a  substantial 
American  interest  in  this  tropical  mining  area 
would  have  been  a  strong  factor  in  continuing 
American  control.  Also  that  the  very  existence 
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there  of  a  profitable  mining  industry  in  the 
future  may  prove  an  additional  lure  to  covetous 
eyes  in  the  Far  East  when  independence  is 
achieved  and  must  be  defended. 

]V[eantime  the  Commonwealth  Assembly  has 
quickly  recognized  the  present  and  future  im¬ 
portance  of  mining  by  creating  a  Bureau  of 
Mines  and  passing  a  new  mining  law.  The  lat¬ 
ter  strikes  a  modern  note  in  accord  with  the  new 
constitution,  reserving  all  minerals  and  mineral 
lands  to  the  State  subject  to  exploitation  by  a 
leasing  system.  The  new  Bureau  is  undertak¬ 
ing  an  essential  task  in  fostering  mining  be¬ 
cause  it  bids  fair  to  assume  an  increasing  degree 
of  importance  in  the  Islands  ’  economy, 

I N  THE  FOLLOWING  PAGES  we  present  a  compre¬ 
hensive  view  of  mining  and  metallurgical  prac¬ 
tice  in  the  Philippines.  Particular  interest  at¬ 
taches  to  the  use  of  native  labor  and  the  capataz 
system  of  supervision  in  overcoming  the  handi¬ 
caps  of  inexperience  and  numerous  native  dia¬ 
lects.  The  reader  will  observe  that  placer  min¬ 
ing  is  relatively  unimportant  compared  to  lode 
mining;  that  gold  is  the  metal  of  primary  im¬ 
portance,  although  the  Islands  are  not  without 
resources  in  iron,  chrome,  manganese,  and  the 
common  non-ferrous  metals;  that  cyanidation 
is  the  major  method  of  ore  treatment,  and  blast¬ 
furnace  smelting  has  just  been  started;  and 
finally  that  aviation  has  been  an  important  aid 
in  hastening  the  development  of  mining  as  a 
major  industry  in  the  Islands. 


Gold 

Dominates 


LANDING  AT  BAGUIO — a  transport  plane  arrives  at  the  Pines 
City,  125  miles  north  of  Manila.  Only  six  years  ago  the 
journey  from  the  capital  took  five  hours.  Commercial  aviation 
has  also  done  much  toward  opening  up  the  isolated  mining 
districts  of  Luson  and  islands  to  the  south 


Philippine  Mining 


Great  Growth  of  Output  Commands  Attention 
Stability  Seen  in  the  Islands’  Varied  Mineral  Resources 


Mining  has  been  carried  on 
in  the  Philippines  for  hun¬ 
dreds  of  years  by  primitive 
methods  and  on  a  small 
scale,  but  it  has  been  a  major  industry 
for  only  two  or  three  years.  The 
yearly  gold  production  up  to  1929, 
for  example,  was  considerably  less 
than  the  monthly  output  of  the  last 
half  of  1936  and  the  first  part  of  the 
present  year. 

As  long  ago  as  300  A.D.,  it  is  re¬ 
ported  that  gold  was  mined  in  the 
Philippines  and  used  as  a  means  of 
exchange  with  the  traders  plying  be¬ 
tween  Asia  and  the  Islands,  but  until 
recent  years  nothing  was  done  to 
develop  this  industry.  In  1892  a  group 
of  British  capitalists  erected  a  stamp 
mill  in  the  Mambulao-Paracale  district. 
Although  this  plant  was  a  definite  im¬ 
provement  over  the  primitive  methods 
of  the  Spaniards,  the  Spanish-Ameri- 
can  War  broke  out  and  all  mining 
operations  were  discontinued.  It  was 
not  until  after  the  American  occupa¬ 
tion  that  gold  mining  was  revived  and 
modern  methods  were  employed. 


Ralph  Keeler 

Manila,  P.  I. 

About  1903  the  Americans  first  in¬ 
troduced  milling  operations  and  in¬ 
stalled  a  three-stamp  mill  in  the 
Benguet  district.  By  1907  five  mills 
were  in  operation.  The  first  mills 
were  simple  amalgamation  plants. 
Soon  after  operations  began  it  was 
discovered  that,  due  to  the  nature  of 
the  ore,  better  recovery  could  be  made 
by  the  use  of  cyanide.  The  Benguet 
Consolidated  Mining  Company  was 
the  first  to  make  use  of  cyanide  in  the 
processing  of  gold  ore.  This  was  in 
1906  in  the  Benguet  district. 

Not  until  1926  was  anyone  quite 
sure  as  to  the  extent  of  the  deposits  of 
gold  in  the  Islands,  for  the  simple  rea¬ 
son  that  no  one  had  ever  bothered  to 

BAGUIO,  situated  5,000  ft.  above  the  sea 
and  surrounded  by  pines,  has  a  cool 
and  healthful  climate.  It  is  the  center 
of  the  premier  gold-producing  district  of 
the  Philippines,  which  even  now  is  yield¬ 
ing  approximately  half  of  the  precious 
metal  produced  in  the  Islands 


find  out.  By  1929,  however,  the  suc¬ 
cess  of  Benguet  and  Balatoc,  the  two 
richest  mines  in  the  Islands,  was  so 
pi’onounced  that  some  few  old  Ameri¬ 
can  prospectors  immediately  left  for 
the  hills. 

Quite  suddenly  has  the  gold-mining 
industry  become  of  great  importance 
here — so  rapidly  has  it  expanded  that 
its  output  now  ranks  next  to  that  of 
sugar  and  coconut  products  in  value. 
It  is  providing  employment  for  thou¬ 
sands  of  people  and  opening  up  a  new 
market  for  Philippine  lumber  and 
other  home  products  necessary  for 
mining  operation.  It  has  also  pro¬ 
vided  a  new  source  of  income  for 
investors  as  well  as  revenue  for  the 
Government.  Its  benefits  to  the  na¬ 
tional  life  of  the  Philippines  are  in¬ 
estimable,  and  what  the  further  ex¬ 
plorations  and  developments  of  the 
nation’s  mineral  resources  will  bring  is 
beyond  computation  or  estimate. 

This  rapid  rise  in  importance  is  not 
due  to  a  “gold  rush.”  The  gold  pro¬ 
duction  has  come  from  properties 
which  have  been  known  for  centuries 
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JOHN  W.  HAUSSERMANN 


IAN  HENDRIK  MARSMAN 


ANDRES  SORIANO 


Three  Outstanding  Leaders  of  the  Philippine  Mining  Industry 


to  carry  gold-bearing  ores,  and  which 
have  been  worked  intermittently.  The 
growth  in  gold  production  has  resulted 
from  steady  and  careful  development 
of  known  mineralized  areas.  It  is  in¬ 
teresting  to  note  that  present  produc¬ 
tion  is  derived  entirely  from  properties 
on  which  old  workings  have  been 
found.  No  recent  discoveries  of  vir¬ 
gin  gold  mines  have  been  made  any¬ 
where  in  the  Philippines. 

For  the  first  time  in  history,  the 
Philippines  gold  output  exceeded  in 
1936  that  of  Alaska.  Alaska’s  1936 
production  was  about  510,982  oz. ;  that 
of  the  Philippines  599,453  oz.  Esti¬ 
mates  by  the  United  States  Treasury 
Department  for  1936  revealed  that  the 
Philippines  produced  about  one- 
seventh  of  the  total  United  States  gold. 
The  gold  output  of  the  Islands  was 
exceeded  only  by  that  of  California, 
which  accounted  for  1,042,915  oz. 
valued  at  about  $36,500,000. 

The  infiuence  of  the  new  industry 
on  the  new  Commonwealth  is  tre¬ 
mendous.  Men  and  women  employed 
in  the  mining  operations  directly  in 
1936  were  44,291  and  the  total  labor 
payroll  for  1936  was  about  $6,000,000. 
It  is  safe  to  assume,  knowing  the  Fili¬ 
pino  propensity  for  large  families, 
that  there  are  at  least  five  members 
in  each  family.  Thus,  some  225,000 
people  are  dependent  directly  upon 
mining  for  their  livelihood. 

Until  recently  the  Filipinos  them¬ 
selves  have  had  but  little  to  do  with 
the  growth  of  the  gold-mining  indus¬ 
try’,  although  within  the  past  year 
they  have  thrown  themselves  into  min¬ 
ing  promotions  and  into  playing  the 
stock  market  with  great  enthusiasm. 
Gold  mining  on  a  profitable  basis  was 
started  in  the  Philippines  by  American 
engineers,  working  with  the  capital 
of  American  business  men  of  the  Is¬ 
lands.  For  generations  the  Filipinos 
had  been  dependent  upon  hemp,  sugar, 


coconut  and  tobacco  products,  and 
lumber  for  their  cash  income.  As  long 
as  they  had  unrestricted  export  of 
these  products,  they  prospered  and 
there  was  little  incentive  for  trying  a 
new  industry. 

The  increase  in  the  price  of  gold 
from  $20.67  to  $35  an  ounce  was 
nearly  coincidental  with  the  placing 
of  restrictions  upon  trade  with  the 
United  States,  and  a  world-wide  stim¬ 
ulation  of  mining.  When  the  Com¬ 
monwealth  was  inaugurated  on  Nov. 
15,  1935,  it  was  obvious  that  the  new 
nation  must  have  a  new  source  of 
income.  Thus  it  is  that  the  past  year 
has  shown  such  a  tremendous  growth 
in  the  mining  industry. 

An  important  factor  in  the  present 
prosperity  of  mining  in  the  Philip¬ 
pines  is  the  interest  shown  by  local 
investors.  Many  of  these  investors 
have  received  sugar-benefit  payments 
during  the  past  few  years.  Finding 
themselves  with  an  unusually  large 
bank  balance  and  with  no  interest  be¬ 
ing  paid  on  current  accounts  at  any  of 
the  Manila  banks,  they  have  been  en¬ 
couraged  to  put  their  money  else¬ 
where.  A  great  deal  of  this  money 
has  gone  into  the  mining  industry. 


Table  I — Philippine  Gold  Exports 


Year 

Total 

Year 

Total 

1899 (up  to) .?3, 487, 050 

1918 . 

$9.36,969 

1900 . 

593,143 

1919 . 

971,576 

1901 . 

852,563 

1920 . 

.  1,171,943 

1902 . 

314,517 

1921 . 

.  1,336,188 

1903 . 

63,. 540 

1922 . 

.  1,450,428 

1904 . 

87,005 

1923 . 

.  1,681,705 

1905 . 

10,598 

1924 . 

.  2,526,932 

1906 . 

15,760 

1925 . 

.  2,013,901 

1907 . 

92,806 

1926 . 

.  1,946,554 

1908 . 

170,433 

1927 . 

.  1,600,134 

1909 . 

734,131 

1928 . 

.  1,865,926 

1910 . 

499,668 

1929 . 

.  3,500,393 

1911 . 

280,603 

1930 . 

.  3,734,741 

1912 . 

.570,212 

1931 . 

.  3,767,127 

191.3 . 

868,362 

1932 . 

.  5,036,121 

1914 . 

217,982 

1933 . 

.  8,095,397 

1915 . 

1,. 334, 491 

1934 . 

.  11,971,735 

1916 . 

1,496,659 

1935 . 

.  15,989,515 

1917 . 

1,807.009 

19.36 . 

.  22,201.326 

Before  the  close  of  the  first  session 
of  the  Philippine  Assembly,  new  min¬ 
ing  legislation  was  passed,  and 
signed  by  President  Quezon.  This  leg¬ 
islation,  on  the  whole,  is  believed  to 
be  favorable  to  the  future  of  the  in¬ 
dustry.  Mining  leaders  have  worked 
with  the  Committee  on  Mines  syste¬ 
matically  for  many  months,  in  order 
that  both  the  Government  and  the  in¬ 
dustry  should  be  satisfied  with  the  final 
legislation.  To  encourage  legitimate 
development  of  mining  properties  and 
to  protect  the  public  from  the  activi¬ 
ties  of  unscrunulous  promoters  is  the 
hope  of  the  Government,  and  to  aid 
in  this  a  Bureau  of  Mines  has  been 
created,  which  is  discussed  by  its  Di¬ 
rector  on  another  page. 

Three  outstanding  gold-mining  or¬ 
ganizations  account  for  about  two- 
thirds  of  the  Philippine  gold  produced 
every  month.  These  are,  respectively, 
the  Benguet,  the  Marsman,  and  the 
Soriano  interests.  Judge  John  W. 
Haussermann  is  the  president  of  the 
Benguet  Consolidated  Mining  Com¬ 
pany;  J.  H.  Marsman  is  president  of 
Marsman  &  Company;  and  Andres 
Soriano,  head  of  the  Soriano  interests. 
The  Benguet  interests  are  American 
controlled;  the  Marsman  interests, 
English-American ;  the  Soriano,  Span¬ 
ish  and  Filipino. 

Tl’ere  are  likewise  three  major 
gold-producing  districts,  and  in  each 
of  them  one  of  these  groups  has  been 
responsible  for  the  greater  part  of  the 
development  of  the  area.  Three  of 
the  four  main  Benguet  operations  are 
in  the  Baguio  district:  Benguet  Con¬ 
solidated,  Balatoc,  and  Cal  Horr. 
Three  of  the  Marsman  gold  producers 
are  in  the  Paracale-Mambulao  district : 
United  Paracale,  San  Mauricio,  and 
Coco  Grove.  These  six  are  in  Luzon. 
Three  of  the  Soriano  plants  are  on  the 
Island  of  Masbate:  Masbate  Consoli¬ 
dated,  I.X.L.,  and  I.X.L.-Argos. 
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Judge  John  W.  Haussermann,  who  outright;  and  are  developing  a  dozen  The  company’s  engineers  entered  the 
came  to  the  Philippine  Islands  with  or  more  prospective  mines.  district  about  three  years  ago.  Most 

the  American  troops  during  the  Span-  Benguet  also  has  two  management  of  their  work  was  concentrated  on  the 
ish- American  War,  became  interested  contracts  with  companies  owning  sites  of  earlier  workings,  and  results 
in  mining  when  the  firm  for  which  chromite  properties,  the  Consolidated  were  so  favorable  that  two  mills  were 
he  was  working  acquired  an  interest  in  Mines,  and  the  Florannie  Mining  built,  at  United  Paracale  and  San 
the  then  financially  burdened  Benguet  Company.  Mauricio. 

Consolidated.  Benguet  started  pro-  Marsman  &  Company  is  a  mine  A  50-ton  smelter  has  been  built 

diicing  gold  in  1006,  and  for  a  few  management  and  operating  company  near  Mambulao  by  the  same  company, 
years  carried  on  in  a  small  way.  In  which  was  organized  in  Baguio  in  to  treat  dotation  concentrates  from 

1909,  however,  a  typhoon  swept  away  1929.  Jan  Hendrik  Marsman,  presi-  United  Paracale  and  San  Mauricio. 

part  of  the  mill,  and  just  as  repairs  dent,  came  to  Manila  in  1917  to  install  The  presence  of  appreciable  amounts 
had  been  completed,  in  1911,  another  a  new  sugar-refining  process  for  the  of  copper  in  the  ores  mined  by  these 
fierce  storm  swept  the  new  plant  away,  Malabon  Sugar  Company.  Though  companies  has  given  difficulty.  Up  to 
and  left  but  a  few  scattered  buildings  Judge  Haussermann  entered  mining  the  present,  concentrates  have  been 
to  mark  the  venture.  After  these  acci-  more  or  less  by  chance,  Mr.  Marsman  shipped  to  the  United  States  for 
dents  Manila  capitalists  were  dubious  became  a  miner  in  the  literal  sense  smelting,  at  a  cost  of  about  100  pesos 
about  mining,  and  Judge  Haussermann  of  the  word.  He  and  his  wife,  the  per  ton.  The  new  smelter,  it  is  hoped, 

had  to  work  for  several  years  before  widow  of  Nels  Peterson,  one  of  the  will  not  only  cut  down  the  costs  of 

he  finally  raised  enough  money  to  original  Benguet  claim  owners,  organ-  milling  complex  ores,  but  will  stimu- 
finance  a  new  plant,  which  went  into  ized  the  Itogon  Mining  Company,  the  late  copper  mining, 
operation  in  1915.  In  1916  the  first  operations  of  which  were  described  in  The  Marsman  operations  are  not 

dividends  were  paid,  and  they  have  the  E.dtM.J.  for  January,  1936.  In  confined  to  the  Philippines.  Tungsten 
since  continued  without  interruption.  1926  a  small  mill  was  built  and  the  first  deposits  near  Kowloon,  in  Southern 
Balatoc  was  considered  little  better  dividends  were  paid  in  1932.  Now  this  China,  are  being  prospected,  as  are 
than  a  small  mine  with  a  few  stringers  plant  produces  $150,000  a  month,  with  other  metallic  deposits  in  various  parts 
of  high-grade  ore.  It  had  been  worked  steady  expansion  under  way.  of  the  Far  East.  Attention  is  now 

by  the  mountain  tribes  for  many  years.  The  Marsman  company  was  the  first  being  concentrated  on  the  Netherlands 
and  the  Spaniards  at  one  time  had  a  in  the  Philippines  to  have  a  board  of  East  Indies. 

small  plant  at  Acupan,  the  site  of  the  consulting  engineers  for  the  service  of  Marsman  Investments,  Ltd.,  organ- 
mine  camp.  The  hostility  of  the  na-  the  various  companies  under  contract,  ized  in  London  last  year,  is  the  financ- 
tives  and  the  inefficient  metallurgical  Four  gold  producers  are  being  oper-  ing  company.  Recently  Marsman 
methods  used  brought  about  the  fail-  ated :  Itogon  and  Suyoc  Consolidated,  Hongkong  China,  Ltd.,  has  been  or- 
ure  of  this  enterprise.  in  the  Baguio  district;  United  Para-  ganized.  This  is  an  operating  com- 

Benguet  bought  a  60  per  cent  inter-  cale  and  San  Mauricio,  in  the  Para-  pany  with  headquarters  in  Hongkong, 
est  in  Balatoc  in  1927,  although  the  cale-Mambulao  district.  The  largest  It  will  operate  in  China  and  other 
Benguet  engineers  were  not  enthusias-  gold-dredging  project  in  the  Far  East  parts  of  the  Far  East  as  it  may  ac- 
tic  about  it.  The  first  mill  built  had  is  that  of  Coco  Grove,  Inc.,  at  Para-  quire  new  properties, 
a  capacity  of  100  tons  a  day  only,  cale,  which  also  is  operated  by  the  Antamok  Goldfields,  now  the  third 

Contrary  to  expectations,  however,  company.  Two  bucket-type  dredges  largest  gold  producer  in  the  Philip- 
the  Ba’atoc  mine  has  turned  out  to  be  are  being  built  for  this  operation,  pines,  was  the  first  mining  venture  of 
very  rich.  Yardage  available  is  estimated  at  Andres  Soriano,  a  Spanish  indus- 

Benguet  and  Balatoc  produce  about  30,328,000,  valued  at  $8,827,323.  trialist  of  Manila.  Expanding  his 

$1,000,000  in  gold  a  month — nearly  Just  as  the  Benguet  interests  were  activities  to  the  Masbate  district,  he 

half  of  the  total  output  of  the  Islands,  responsible  for  the  development  of  the  and  his  associates  acquired  Masbate 
Both  mines  have  paid  dividends  since  Baguio  district,  Marsman  &  Company  Consolidated,  I.X.L.,  and  I.X.L.- 
1931.  The  amount  paid  to  stockhold-  has  been  instrumental  in  the  revival  Argos. 

ers  in  both  companies  for  the  last  year  of  the  old  Paracale-Mambulao  region.  Masbate  Consolidated  has  been  in 

alone  was  $6,800,000.  Gold  has  been  mined  here  by  primitive  operation  for  some  twenty  years,  un- 

In  addition  to  these  large  proper-  methods  for  many  years.  Spasmodic  der  various  companies.  Its  total  pro¬ 
ties,  which  have  a  combined  capacity  efforts  were  made  in  the  early  days  duction  up  to  Jan.  1,  1936,  was  more 
of  over  2,000  tons  a  day,  the  Benguet  of  American  occupation  to  work  both  than  15,000,000  pesos.  Under  Soriano 
interests  operate  the  Ipo  Gold  Mines,  lode  and  placer  deposits  here,  and  management,  the  largest  plant  in  the 
in  Bulacan,  Luzon,  outside  of  Manila;  about  8,000,000  pesos  was  recovered  Far  East,  now  3,000  tons,  has  been 
Cal  Horr,  a  small  property  owned  from  1907  to  1925.  put  in  operation  here. 


Table  II — Data  on  Principal  Gold  Mining  Companies  in  Philippine  Islands 


Ore 

Treated, 

Gross 

Production 

1936 

Cost 

Per 

1936 

Profit 

Per 

1936 

Revenue 

Per 

Ore 

Reserves 

Value 

Per 

Size 

of 

Tota 

Working 

Dividends 

Per 

Stock 

Par 

Name  of  Mine 

Capital, 

1936, 

to  Date, 

Ton, 

Ton, 

Ton, 

Jan.  1937, 

Ton, 

Plant, 

Profit, 

Total 

Share, 

Value, 

Pesos 

Tons 

Tons 

Pesos 

Pesos 

Pesos 

Tons 

Pesos 

Tons 

Pesos 

Pesos 

Pesos 

Pesos 

Benguet  Cons . 

6,000,000 

294,614 

9,015,114 

16.44 

14.16 

30.60 

892,040 

30.95 

800 

4,170,328 

7,500,000 

1.25 

1.00 

Balatoc . 

4,000,000 

447,9.34 

55,755 

12,788.924 

922,140 

15.99 

11  16 

12.56 
.5  .*^7 

28.55 

16 

1,257,471 

63  255 

29.43 
IQ  71 

1,200 

150 

5,627,752 

299,601 

5,600,000 

1.40 

1.00 

Ipo . 

776,500 

63,953 

646,143 

8.12 

1.98 

10.10 

46,532 

10'71 

200 

126,641 

116,475 

0.015 

0.10 

Antamok . 

Gold  Creek . 

2,750,000 

700,000 

208,772 

13,092 

5,038,071 

226,861 

11.17 

19.06 

12.96 

24.13 

17  33 

803,208 

20.00 

750 

2,706,880 

2,062,500 

52,500 

0.15 

0.0075 

0.10 

0.10 

Masbate . 

5,000,000 

391,006 

2,009,543 

4.32 

0.84 

5.18 

2,000 

319,333 

0.10 

I.  X.  L . 

1,000,000 

62,661 

1,275,627 

11.76 

8.60 

20.36 

300,109 

25.39 

250 

538,571 

200,000 

6  02 

0.10 

Itogon . 

2,000,000 

170,172 

2,810,155 

10.94 

5.58 

16.52 

800,000 

18.26 

500 

948,684 

597,168 

0  03 

0.10 

Suvoc . 

1,250,000 

65,415 

1,129,247 

14.66 

2.60 

17.26 

181,850 

19.60 

250 

169,853 

0.10 

San  Mauricio . 

800,000 

44,796 

1,798.1.50 

24.97 

15.17 

40.14 

185,000 

30.00 

300 

679,. 391 

320,000 

0  04 

0  10 

United  Paracale . 

1,100,000 

82,920 

1,296,644 

13.41 

2.23 

15.64 

350 

184,675 

275,003 

0  025 

0.10 

Coco  Grove . 

937,500 

671,985 

635,981 

1.851 

00.945  626,000,000 

00.57 

0.10 

Demonstration . 

1,000,000 

2,400,000 

73,985 

58,897 

1,476,345 

412,827 

13.24 

9  09 

6.71 

19.95 

7  01 

246,717 

126,399 

29.95 

6  46 

250 

200 

496,378 

400,000 

0.04 

o.io 

0.10 

Benguet  Expl . 

500,000 

34,974 

274,405 

7.80 

0.05 

7.85 

26,100 

9.31 

100 

1,822 

50,000 

0.01 

0.10 

Baguio  Gold . 

1,298,900 

62,792 

1,054,562 

14.34 

2.45 

16.79 

118,050 

18.37 

200 

153,528 

129,890 

0.01 

0.10 

Fast  Mindanao . 

1.000,000 

777.405 

5,716 
18  082 

96,425 

591,490 

20.32 

14  79 

16  37 

16.87 

31  16 

85,800 

21.63 

100 

300 

310.666 

0.10 

0.10 

Tambis . 

a  Per  cubic  yard. 

21i;890  313,820 

6  Cubic  yards. 

102,919 

0.26 

0.07 

0.33 

21,907 

46,244 

0  03 

0.10 

PHILIPPINE 
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ANTAMOK  GOLDFIELDS,  whose  property, 
9  miles  southeast  of  Baguio,  is  shown 
here,  is  now  the  third  largest  producer  of 
gold  in  the  Philippines.  It  belongs  to  the 
Soriano  interests  and  must  not  be  confused 
with  the  Antamok  mine  of  Benguet  Con¬ 
solidated,  in  the  Baguio  area 


LOADING  CHROMITE  for  shipment  to  the 
United  States  at  Florannie,  in  Camarines 
Sur,  Luzon.  The  white  roof  of  the  ore  bin 
is  seen  in  the  trees.  The  producing  prop¬ 
erty  is  owned  by  the  Florannie  Mining 
Company  and  is  managed  by  Benguet 
Consolidated 


UNDER  THE  PALMS  at  Paracale.  These  are  nipa 
houses  built  by  Marsman  &  Company  for  laborers 
employed  at  its  various  mining  enterprises  in  the 
district 


IRON  ORE  is  being  loaded  here  at  Larap,  near 
Mambulao,  in  the  Province  of  Camarines  Norte, 
Luzon,  for  shipment  to  Japan.  The  property  from 
which  it  comes  belongs  to  Philippine  Iron  Mines, 
Inc.,  and  is  the  only  iron  producer  in  the  Islands. 
A  huge  deposit  of  low-grade  ore,  as  yet  unworked, 
occurs  in  the  island  of  Mindanao 


Ui. 


These  women  are  Igorots  oi  the  Mountain 
Province.  For  centuries  the  precious  metal  has 
been  mined  in  such  small  ways  in  the  Philip¬ 
pines  by  the  natives 


SAN  MAURICIO'S  Mai,  at 
Mambulao,  in  Camarines 
Norte,  Luzon.  This  plant  has 
a  capacity  oi  9,000  tons  a 
month.  The  ores  treated  con¬ 
tain  copper,  lead,  zinc,  and 
iron,  besides  the  precious 
metals 
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Inc.,  a  company  organized  by  a  group 
of  English  ore  buyers,  has  started 
shipping  copper  ore  to  Japan,  and 
has  other  contracts. 

Opisso  &  Company,  which  has  con¬ 
tracts  with  half  a  dozen  mining  syndi¬ 
cates  and  associations,  in  Paracale, 
Mindanao,  and  near  Suyoc,  is  doing 
prospecting  and  development  work  in 
different  provinces.  So  far,  no  pro¬ 
ducing  mines  have  resulted  from  its 
activities. 

Alvir  &  Company  is  the  leading 
Filipino  mining  organization.  A  group 
of  American  engineers  have  been  en¬ 
gaged  to  carry  on  consulting  and  op¬ 
erating  work  for  it,  and  contracts 
are  held  with  a  number  of  newly 
formed  concerns. 

The  Nalesbitan  Venture  consists  of 
a  property  south  and  west  of  Para¬ 
cale.  Considerable  work  has  been 
done,  revealing  wide,  low-grade  ore- 
bodies.  This  project  has  been  financed 
by  a  group  of  Manila  business  men 
who  also  operate  the  Philippine  Iron 
Mines. 

Mineral  Besources — The  following 
data  regarding  the  mineral  resources 
of  the  Philippines  have  been  made 
available  through  the  courtesy  of 
Querico  Abadilla,  director  of  the  Bu¬ 
reau  of  Mines  of  the  Philippines : 

Gold,  iron,  and  chrome  ore  have  al¬ 
ready  definitely  made  a  place  for 
themselves  in  the  industrial  life  of 
the  Islands.  Other  minerals,  how¬ 
ever,  are  gaining  in  importance  more 
and  more  as  their  value  in  world  trade 
is  discovered.  Next  to  gold,  silver  is 
the  only  other  precious  metal  found  in 
the  archipelago.  It  is  not  mined  sepa¬ 
rately  as  are  the  other  metals,  but  is 
produced  on  a  small  scale  as  a  by¬ 
product  of  the  gold  mines. 

Copper  has  been  mined  since  the 
early  Spanish  days.  The  best-known 
deposit  is  at  Mankayan,  in  the  Moun¬ 
tain  Province,  running  from  1  to  3 
per  cent,  but  with  pockets  of  high- 
grade  ore.  This  copper  ore  has  a  high 
gold  content  and  is  being  developed 
for  that  metal  rather  than  for  the 
copper.  Other  known  copper  deposits 
are  in  Zambales,  in  Marinduque  be¬ 
tween  Santa  Cruz  and  Torrijos,  in 
Benguet,  in  Pangasinan,  in  Camarines 
Norte,  and  in  Catanduanes.  A  prom¬ 
ising  deposit  was  discovered  recently 
in  Pilar,  Capiz,  on  Panay.  Copper  is 
also  recovered  from  the  gold  ore  of 
the  Suyoc  Consolidated  Mines. 

The  most  important  lead  and  zinc 
deposits  in  the  Philippines  known  at 
present  are  in  Marinduque.  They  are 
situated  between  Santa  Cruz  and  Tor¬ 
rijos  and  are  about  2  km.  from  the 
copper  deposits  previously  mentioned. 
The  average  run  of  this  ore  is  about 
6  per  cent  lead  and  5  per  cent  zinc; 
some  rich  pockets  run  as  high  as  60 
per  cent  lead,  and  others  carry  as 
much  as  45  per  cent  zinc.  Some  of 
the  ore  yields  2  to  3  per  cent  copper 
also.  These  lead  and  zinc  deposits 


sign  and  construction  are  under  the 
supervision  of  Southwestern  Engi¬ 
neering  Company  of  the  P.I.  A  100- 
ton  cyanidation  plant  is  being  con¬ 
structed  in  the  Surigao  district,  in 
Mindanao,  for  the  Mindanao  Mother 
Lode  Mining  Company  by  the  Engi¬ 
neering  Equipment  &  Supply  Com¬ 
pany  of  Manila. 

Nielson  &  Company,  organized  in 
1936  as  a  mine  management  and  oper¬ 
ation  organization,  is  completing  a 
300-ton  flotation  plant  for  the  Lepanto 
Consolidated  Mining  Company,  about 
100  km.  north  of  Baguio.  This  plant 
will  treat  an  ore  averaging  about  1.67 
per  cent  copper  and  carrying  about  $1 
a  ton  in  gold.  Lepanto’s  mill  will  be 
in  production  by  Sept.  1.  The  Nielson 
interests  also  operate  the  Paracale 
Gumaus  Mining  Company,  in  the 
Paracale  district.  Paracale  Gold  Min¬ 
ing  Company,  another  Nielson  enter¬ 
prise,  is  in  the  prospect  stage. 

Consolidated  Mines,  owners  of  the 
chromite  property  at  Masinloe  (de¬ 
scribed  elsewhere  in  this  issue),  oper¬ 
ated  by  Benguet  Consolidated,  also 
manages  a  number  of  gold  properties, 
of  which  the  Tumbaga  mine,  in  the 
Paracale  district,  is  most  important. 
A  100-ton  per  day  cyaniding  plant  has 
been  ordered,  and  production  will 
start  late  this  year. 

Developments,  Inc.,  is  exploring  a 
number  'of  properties  in  the  Islands. 
Through  its  sister  operating  company. 
Mine  Operations,  Inc.,  various  con¬ 
tracts  have  been  secured,  the  proper¬ 
ties  including  Rio  Verde,  Inc.,  in 
Oriental  Misamis,  Mindanao. 

The  Wendt  interests  are  operating 
several  gold  properties  in  addition  to 
developing  base-metal  deposits  in 
various  parts  of  the  Philippines. 
Angelo  Mining  Company,  some  30 
minutes  from  Manila  by  air,  in  the 
Province  of  Tayabas,  on  the  Pacific 
coast,  gives  promise  of  becoming  a 
producer.  Amalgamated  Minerals, 


The  I.X.L.  property  is  near  Masbate 
Consolidated,  and  is  a  small-scale, 
high-grade  producer.  The  I.X.L.- 
Ai^os  is  still  in  the  development  stage. 
Gold  produced  from  development 
work,  however,  is  sufficient  to  finance 
the  cost  of  operating  a  small  flotation 
plant.  This  plant  was  recently  taken 
over  by  Royal  Paracale  Mines,  Inc., 
for  further  development. 

The  Ralston  group  includes  Demon¬ 
stration,  Salacot,  and  Benguet  Explo¬ 
ration,  of  which  companies  A.  W. 
Ralston,  head  of  the  Manila  Machin¬ 
ery  &  Supply  Company,  is  president. 
Demonstration  is  probably  the  most 
promising  of  the  smaller  operations. 
Capacity  is  being  increased  to  300 
tons  a  day.  Salacot  is  a  small  prop¬ 
erty,  near  Manila,  which  is  suffering 
from  too-hasty  mill  construction. 
Benguet  Exploration  is  the  only  leach¬ 
ing  plant  in  the  Islands,  and  treats 
100  tons  a  day  at  a  small  profit. 

Baguio  Gold  is  producing  200  tons  a 
day,  and  is  economically  managed. 
Atok  Gold  Mining  Company  operates 
the  Big  Wedge  mine.  Production 
started  early  this  year,  and  prospects 
for  profitable  operation  are  excellent. 
East  Mindanao  Mining  Company 
built  the  first  mill  on  the  island  of 
Mindanao.  (This  plant  was  described 
in  the  E.d;M.J.  May  and  June  issues 
of  the  current  year.) 

The  Tambis  Gold  Dredging  Com¬ 
pany  operates  a  small-scale  dredging 
operation  in  Cebu,  and  makes  a  profit 
of  0.07  peso  per  cubic  yard  on  315,000 
cu.yd.  per  year  (1936). 

Prospects  for  the  future  of  mining 
in  the  Philippines  are  unusually 
bright.  Although  many  of  the  new 
companies  formed  are  promotional  or¬ 
ganizations  only,  the  increased  interest 
in  the  industry  has  aroused  a  nation¬ 
wide  desire  to  participate  in  the  min¬ 
eral  wealth  as  yet  untapped. 

New  mills  are  under  construction  in 
several  parts  of  the  Philippines,  and 
will  be  in  operation  by  the  end  of  the 
year.  Mineral  Resources,  Inc.,  is 
building  a  150-ton  flotation  plant  on 
the  island  of  Marinduque.  ^lill  de¬ 


THE  UNITED  PARACALE  MILL  has  a 
sulphide  unit  of  130  tons'  daily  capacity, 
and  an  oxide  unit  oi  250  tons'  capacity. 
At  the  left  is  the  mine  oiiice. 


DIESEL-GENERATED  POWER  is  extensively  used  by  mining  com¬ 
panies  in  the  Islands.  Here  are  a  625-hp.  Worthington  unit  and 
beyond  it  a  280-hp.  Crosby  engine  at  the  plant  of  Baguio  Gold 
Mining  Company,  which  is  producing  about  200  tons  a  day.  Large 
installations  are  to  be  found  on  the  Benguet  and  Balatoc  propertiej 
ond  others 


have  andesite  walls,  and  are  from  1 
to  3  meters  wide.  Gold  up  to  $1  to 
$1.50  per  ton  occurs  in  this  ore. 

Manganese  is  the  next  important 
mineral  found  in  the  Philippines. 
The  deposits  are  largely  of  secondary 
character.  These  may  be  divided  into 
manganese  and  manganiferous  ore  de¬ 
posits.  The  first  mentioned  ores  are 
found  in  Ilocos  Norte,  Masbate,  Pan- 
gasinan,  Bulacan,  Tawitawi,  and 
Tarlac.  They  consist  chiefly  of  nodules 
and  grains  of  psilomelane  and  pyrolu- 
site  lying  on  the  surface  of  the  ground. 
The  manganiferous  ores  are  in  Ben¬ 
guet  subprovinces.  Antique  and  Mas¬ 
bate.  Other  manganese  deposits  have 
been  located  in  Camarines  Sur  and 
Busuanga  within  the  past  two  years. 
Local  mining  companies  are  now  doing 
active  exploration  work  in  Busuanga. 
A  trial  shipment  of  manganese  ore 
from  the  Ilocos  Norte  district  has  al¬ 
ready  been  sent  to  the  United  States. 

Coal  has  been  found  in  practically 
all  of  the  larger  islands  of  the  Philip¬ 
pine  group,  but  not  always  in  com¬ 
mercial  quantities.  It  occurs,  how¬ 
ever,  abundantly  in  Bataan  Island, 
Cebu,  Malangas,  Sorsogon,  Tayabas, 
Masbate,  and  Mindoro.  Lignite  and  sub- 
bituminous  and  bituminous  coals  are 
also  found.  Philippine  coals  are  gen¬ 
erally  of  the  non-coking  type  with  the 
exception  of  some  of  the  soft  coking 
coals  found  in  Gotas,  in  the  Sibuguey 
field  in  Mindanao,  and  at  Guila-Guila, 
Mounta  Gling,  and  Toledo,  in  Cebu. 

Mineral  oils  have  not  as  yet  been 
produced  in  commercial  quantities, 
though  certain  localities  are  known  to 
contain  oil  and  are  considered  worthy 
of  exploration. 

Natural  asphalt  and  related  bitu¬ 
mens  occur  in  the  northwestern  part 
of  the  island  of  Levte  near  Villaba. 


This  deposit  is  estimated  to  contain 
between  2,000,000  and  10,000,000 
metric  tons,  and  is  being  worked  by 
the  Manila  Rock  Asphalt  Company. 
This  company  is  attempting  to  market 
the  asphalt  for  road  surfacing  and 
also  to  extract  some  distillates  from 
it.  The  asphaltic  material  occurs  as 
impregnations  of  sandstone,  limestone, 
and  clay  tuffs. 

Asbestos  occurs,  the  best-known  de¬ 
posits  being  near  Bangui,  Ilocos  Norte. 
Worked  during  1918  and  1919,  they 
were  later  abandoned.  The  asbestos 
occurs  in  both  veins  and  pockets.  The 
bulk  of  the  deposits  have  the  fiber 
parallel  with  the  vein. 

Gypsum  is  found  near  the  barrio  of 
Talahib,  Lobo,  Batangas.  In  1924, 
this  deposit  was  worked  by  the  Cebu 
Portland  Cement  Company.  It  is  in 
the  form  of  a  vertical,  somewhat  ir¬ 
regular  fissure  vein  varying  from  a 
few  centimeters  to  about  a  meter  in 
width.  Other  deposits  have  been 
found  in  Mabini  and  Bauan,  in  the 
same  province.  Gypsum  deposits  of 
fairly  good  quality  have  been  located 
in  Toledo,  Cebu,  but  are  too  small  for 
commercial  exploration. 

Mineral  springs  appear  in  great 
numbers  in  the  Philippines.  In  all  of 
the  larger  islands  there  are  springs 
and  mineral  waters  which  are  said  to 
possess  some  curative  value.  Many  of 
them,  however,  have  never  been  an¬ 
alyzed,  and  of  those  which  have  been 
analyzed,  many  were  found  to  have  no 
medicinal  value. 

Sulphur  is  found  in  Camiguin 
Island,  Cagayan;  Biliran  Island  and 
Burauen,  Leyte ;  Oriental  Misamis ; 
and  Pocdol,  Sorsogon.  It  occurs  in 
crevices  around  volcanos  as  sublimate, 
and  also  as  impregnations  in  tuffs. 
Most  of  the  better-known  deposits 


OUTSIDE  THE  ITOGON  MILL  is  this  90-ft. 
Dorr  thickener.  The  plant,  16  miles  south  oi 
Baguio,  employs  countercurrent  cyanidation. 
With  the  adjacent  mine  it  was  described  in 
E.&M.J,  of  January,  1936 


occur  in  extinct  volcanic  and  fumarolic 
centers;  also  in  volcanic  vents  and  in 
hot  springs  which  contain  hydrogen 
sulphide. 

The  raw  materials  used  in  the  manu¬ 
facture  of  Portland  cement  are  found 
in  several  places  in  the  Philippines; 
namely:  Romblon  Island;  Binangonan, 
Rizal;  Bataan  Island,  Albay;  Bohol; 
Masbate;  Iloilo;  vicinity  of  Danao; 
and  Naga,  Cebu.  The  deposits  at 
Binangonan,  and  at  Naga  are  now  be¬ 
ing  worked. 

Clay  deposits  suitable  for  making 
pottery  and  clay  products  are  found  in 
many  places,  the  most  important  oc¬ 
currence  of  china  clay  being  at  Sirum, 
Camarines  Sur.  This  deposit  has 
been  reserved  by  the  Government  for 
public  use. 

Ornamental  and  building  stones  are 
found  practically  all  over  the  Philip¬ 
pines.  Marble,  occurring  in  Romblon, 
is  the  principal  ornamental  stone 
found.  The  principal  building  stones 
are  andesite  and  basalts  and  other 
volcanic  rocks,  a  waterlaid  volcanic 
tuff,  commonly  called  “Adobe”  stone, 
and  limestones. 

These  paragraphs  will  give  some 
idea  of  the  richness  of  the  mineral 
deposits  in  the  Philippine  Islands. 
Some  of  them  have  been  worked  suc¬ 
cessfully  for  many  years;  others  have 
received  little  or  no  attention.  With 
the  advent  of  modern  machinery  and 
improved  metallurgical  practice,  many 
of  those  mineral  deposits  which  were 
worked  and  later  abandoned  as  un¬ 
profitable  may  be  found  to  be  valu¬ 
able  assets  to  the  industrial  life  of 
the  Commonwealth. 
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The  Commonwealth  Creates  a 


New  Bureau 
Of  Mines 


With  an  eye  to  the  future  of  the  country  and  mining 


Quirico  A.  Abadilla 

Director,  Bureau  of  Mines 
Comnwnwealth  of  the  Philippines 
Manila,  P.  I. 


The  bureau  of  mines  is 

a  new  unit  of  the  Govern¬ 
ment  of  the  Commonwealth 
of  the  Philippines.  It  was 
created  by  the  National  Assembly  on 
Nov.  7,  1936.  The  Bureau,  however,  is 
not  a  new  idea,  as  it  had  its  counter¬ 
part  and  equivalent  in  the  past.  Its 
immediate  predecessor  was  the  Divi¬ 
sion  of  Mines,  a  functional  unit  of  the 
Bureau  of  Science,  and  its  counterpart 
during  the  Spanish  regime  was  called 
“Inspeccion  General  de  Minas.”  Fol¬ 
lowing  the  latter  there  had  also  been 
several  organizations  possessing  simi¬ 
lar  functions  but  having  different 
names  and  scopes  of  activity,  these  rep¬ 
resenting  perhaps  the  vicissitudes  of 
the  mining  industry  in  the  Philippines 
and  the  various  attempts  of  the  Gov¬ 
ernment  to  promote  it.  The  plans  of 
organization  and  scope  of  activity  of 
the  present  Bureau,  however,  are  more 
comprehensive  and  ambitious  than 
those  of  its  antecessors,  and  are  a  defi¬ 
nite  step  towards  the  creation  of  a 
substantial  Government  agency  for 
promoting  the  mining  industry  and  its 
I  allied  industries.  They  indicate  the 

I  economic  consciousness  of  our  present 

National  Assembly  and  its  determina- 
■  tion  to  make  use  of  the  country’s  min¬ 

eral  resources. 

The  Bureau  of  Mines  was  created 
under  Commonwealth  Act  No.  136  to 
carry  out  the  prowsions  of  its  sister 
Act  No.  137,  known  as  the  Mining  Act. 
,  The  new  Mining  Law,  or  Act  No.  137, 

s  provides  for  the  leasing  system  of  dis¬ 

posing  mineral  lands  in  the  Philip¬ 
pines,  and  has  repealed  or  superseded 
the  former  mining  laws  as  embodied  in 
the  Act  of  Congress  of  July  1,  1902, 


and  Act  624  of  the  Philippine  Com¬ 
mission,  which  provided  for  a  free¬ 
hold  system  of  disposition  of  mineral 
lands  under  which  absolute  ownership 
might  be  acquired  through  mining 
location  and  patent.  The  new  Mining 
Law  was  enacted  by  the  National  As¬ 
sembly  in  accordance  with  the  funda¬ 
mental  provisions  of  the  Constitution 
of  the  Philippines  to  the  effect  that  all 
minerals  and  mineral  lands  belong  to 
the  State  and  shall  be  granted  only  by 
license,  concession,  or  leases.  Hence, 
the  new  system  is  often  referred  to  as 
the  leasing  system,  as  compared  with 
the  former  one,  Avhich  is  called  the 
freehold  system.  In  addition  to  this 
fundamental  difference  regarding  the 
acquisition  of  absolute  ownership  of 
mineral  lands,  provisions  have  also 
been  made  in  the  new  Mining  Act  to 
solve  the  many  problems  which  arise 
from  the  fast  developing  mining  indus¬ 
try  in  the  Philipj)ines  and  to  meet  the 
special  conditions  created  by  it. 

The  National  Assembly  has  imposed 
upon  the  newly  created  Bureau  of 
Mines  multifarious  functions  and 
duties  which  may  be  grouped  under 
the  classifications  of  Mineral  Lands 
Administration  and  Survey,  Geological 
and  Topographical  Survey,  and  Min¬ 
ing  Technology.  These  functions  are 
performed  in  the  United  States  by  three 
distinct  offices  of  the  Federal  Gov'ern- 
ment;  namely,  the  Mineral  Section  of 
the  United  States  Land  Office,  the 


United  States  Geological  Survey,  and 
the  United  States  Bureau  of  Mines, 
respectively.  In  other  words,  the 
Philippine  Bureau  of  Mines  is  called 
upon  to  perform  the  functions  and 
duties  of  three  separate  offices  in  the 
United  States,  each  granted  a  liberal 
annual  appropriation  and  provided 
with  greater  personnel.  If  we  consider, 
however,  the  smaller  mineralized  ag¬ 
gregate  area  of  the  Philippines  as 
compared  with  that  of  the  United 
States,  and  the  fact  that  the  mining 
industry  here  is  only  in  its  formative 
stage,  the  present  plan  of  organization 
of  the  Bureau  of  Mines,  charged  as  it 
is  with  many  functions,  seems  satis¬ 
factory  and  need  not  be  subdivided 
into  different  offices.  It  needs  only  a 
more  adequate  appropriation  for  per¬ 
sonnel  and  equipment  to  enable  it  to 
do  its  work  more  effectively. 

Mining  is  a  relatively  new  industry 
in  the  Philippines  and,  in  consequence, 
only  a  few  men  have  studied  mining 
engineering,  geology,  or  other  related 
]u*ofessions.  It  was  only  during,  and 
after,  the  mining  boom  of  1933  that 
our  students  began  to  take  interest  in 
such  courses  and  to  enroll  in  the  local 
mining  schools  and  colleges,  which  are 
also  recently  organized.  At  present 
there  is  hardly  a  score  of  locally 
trained  mining  engineers  and  geolo¬ 
gists  in  the  Philippines,  with  the  re¬ 
sult  that  private  mining  companies 
have  to  employ  foreign  mining  engi¬ 
neers.  Most  of  the  few  men  who  were 
in  the  serviee  of  the  Bureau  of  Mines 
at  the  time  of  its  creation  have  since 
left  it  because  of  the  better  pay  offered 
by  private  companies.  To  remedy  this, 
foreign  technical  men  who  will  be  used 
as  nuclei  of  the  different  technical 
units  of  the  Bureau  of  Mines  have  to 
be  brought  in.  Under  them  will  be 
placed  for  training  and  experience 
junior  technical  men,  from  whom  wull 
be  selected  those  who  will  eventually 
form  the  permanent  staff. 

This  process  is  necessarily  slow,  and 
the  development  of  the  Bureau  of 
Mines  into  a  fully  equipped  organiza¬ 
tion  will  take  as  much  time  as  will  be 
required  for  training  men. 

A  good  start  has  been  made.  The 
Mining  Act  provisions  are  being  en¬ 
forced  as  cases  come  up;  basic  rules 
and  regulations  are  being  drafted;  a 
geological  survey  party  is  now  work¬ 
ing  the  Benguet  Mineral  District, 
where  it  is  needed  most;  conflicts  of 
mining  claims  presented  to  the  Bureau 
ai'o  being  investigated;  and  applica¬ 
tions  for  leases  of  mineral  lands  are 
promptly  attended  to.  These  activities 
are  increasing  at  such  a  pace,  however, 
that  the  initial  appropriation  of  100  - 
000  pesos  made  for  the  Bureau  of 
Mines  is  already  proving  itself  inade¬ 
quate. 

There  could  not  be  more  auspicious 
circumstances  than  those  surrounding 
the  creation  of  the  Bureau.  It  is  well 
{Continneel  on  page  399) 
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The  Antamok 

Benguet’s  First  Undertaking 

With  34  years  of  history  behind  it, 
and  with  2,000  employees  and  60 
miles  of  workings,  it  is  now  supply¬ 
ing  1,000  tons  daily  to  its  mill 


L.  W.  Stickney 

lienguet  Consolidated  Mining  Company, 
Manila,  P.  I. 


I  p"!  HE  ANTAMOK  MINE  of 
Ben^uet  Consolidated  Mining 
Company  is  in  the  north-central 

■J-  part  of  the  Island  of  Luzon,  in 
Mountain  Province,  near  the  city  of 
Baguio.  It  is  approximately  276  km. 
from  Manila  and  15  km.  from  Baguio. 

Baguio  is  on  a  plateau  at  an  eleva¬ 
tion  of  5,000  ft.  above  sea  level.  The 
elevation  of  the  collar  of  the  shaft  at 
Antamok,  which  lies  east  of  Baguio  in 
the  valley  of  the  Antamok  River,  is 
3,329  ft.  The  country  is  rugged,  with 
deep,  precipitous  valleys.  Baguio’s 
climate  is  ideal  during  the  winter 
months  and  late  spring,  the  average 
temperature  being  74  deg.  F.,  with  a 
mean  daily  range  of  8  deg.  F.  The 
rainy  season  lasts  usually  from  May  to 
November,  the  average  annual  rainfall 
at  Antamok  being  around  156  in. 
Occasional  typhoons  bring  extreme 
rainfall,  the  record  being  some  47  in. 
in  24  hours. 

The  early  history  of  the  mine  is  filled 
with  accounts  of  struggle.  Develop¬ 
ment  was  begun  in  1903  and  the  first 
mill  started  in  1908.  Twice  the  mill 
was  destroyed  by  floods.  In  1915,  a 
00-ton  plant  was  installed  at  the  pres¬ 
ent  millsite,  and  in  1916  the  first  divi¬ 
dend  was  paid.  Since  then  it  has  been 
a  story  of  gradual  but  continuous 
progress  and  expansion  as  new  veins 
were  opened.  At  present  new  milling 
equipment  is  being  installed,  so  that 
the  current  production,  averaging  800 
tons,  will  be  increased  to  1,000  tons  a 
day. 

The  Antamok  property  consists  of 
53  claims  and  fractions,  the  majority 


being  patented  and  the  remainder  held 
by  assessment  work,  with  patents  pend¬ 
ing.  The  camp  extends  for  over  a 
mile  on  the  hillside  along  the  north 
bank  of  the  Antamok  River.  Its 
grounds  are  well  policed  and  beauti¬ 
fully  kept.  Great  emphasis  is  placed 
upon  sanitation;  frequent  inspections 
are  made  and  stringent  rules  enforced. 
A  recent  barrio  census  showed  a  popu¬ 
lation  of  6,562. 

Various  community  buildings  have 
been  erected  by  the  company,  includ¬ 
ing  a  hospital,  a  schoolhouse,  a  com¬ 
bined  church  and  moving  picture  thea¬ 
ter,  and  stores  for  groceries,  meats, 
and  vegetables.  Tennis  courts  and 
swimming  pools  are  provided  for  both 
Americans  and  Filipinos.  Sports  and 
competitions  with  neighboring  mines 
are  encouraged,  but  not  subsidized,  by 
the  company. 

A  force  of  62  policemen  and  patrol¬ 
men  under  an  American  chief  of  police 
maintains  order  and  discipline  in  the 
camp  and  enforces  the  sanitary  and 
anti-gambling  regulations. 

General  facilities  for  mining  at  An¬ 
tamok  are  good.  Imported  supplies 
are  sent  by  rail  from  Manila  to  Damoi’- 
tis  or  Bauang,  on  the  coast,  and  from 
those  points  are  transferred  by  truck 
to  the  upper  bodega,  or  warehouse,  on 
the  ridge  above  Antamok.  However, 
the  upper  bodega  is  officially  on  the 
Manila  Railroad  and  the  trucking  is 
done  by  the  railroad  company.  From 
it  supplies  are  brought  down  to  the 
mine  by  a  highly  efficient  gravity  aerial 
tram  line.  The  company  also  main¬ 
tains  a  fleet  of  20  trucks  and  automo¬ 


biles  for  distribution  of  supplies  and 
general  service.  The  road  from  Baguio 
is  paved  to  within  2  km.  of  camp  and 
is  in  good  condition,  although  slides 
cause  some  interruptions  and  trouble 
during  the  rainy  season. 

The  operating  mines  in  the  distinct 
worked  by  the  Benguet  Consolidated — 
namely,  Antamok,  Belatoc,  and  Cal 
Horr — are  all  connected  to  the  same 
electrical  power  circuit.  Available  on 
this  circuit  is  the  4,150  hp.  generated 
by  the  diesel  plant  at  Antamok,  the 
5,000  hp.  generated  by  the  diesel  plant 
at  Balatoc,  and  the  2,010  hp.  from 
the  hydro-electric  plant  at  Agno  River. 
Two  additional  750-hp.  diesel  engines 
are  now  being  added  to  the  Antamok 
plant.  At  present  11,160  hp.  is  avail¬ 
able,  of  which  18  per  cent  is  produced 
by  hydro-electric  plants.  However, 
with  extremely  heavy  rainfalls,  the 
Agno  plant  cannot  opei-ate,  due  to  the 
excessive  amount  of  gravel  which  is 
washed  into  the  intake  reservoir.  It 
is  therefore  necessary  to  have  the 
standby  diesel  power. 

A  plentiful  supply  of  pine  timber  is 
available,  produced  mostly  from  con¬ 
cessions  licensed  to  the  company  and 
operated  by  contractors.  Abundance 
of  lowland  Filipino  and  Igorot  labor 
is  also  available,  which,  though  not 
skilled  as  a  rule,  may,  in  conjunction 
with  a  nucleus  of  Filipino  bosses  and 
men  who  have  worked  in  the  mine  for 
years,  be  trained  into  satisfactory 
undei’gi’ound  workmen. 

Geology — The  ore  deposit  occurs  in 
a  thick  series  of  flows,  tuffs,  agglom¬ 
erates  and  fine-grained  intrusives, 
chiefly  of  andesitic  composition,  which 
are  believed  to  be  of  middle  Tertiary 
age.  Underlying  these,  and  outcrop¬ 
ping  in  the  northeast  part  of  the  prop¬ 
erty,  is  a  large  mass  of  pre-vo’canic 
diorite.  In  the  Antamok  mine  no  ore 
is  known  entirely  within  the  diorite, 
but  tbe  main  footwall  vein  lies  a’ong 
a  fault  contact  between  the  diorite  and 
the  hanging-wall  andesite  for  a  part 
of  its  length,  and  there  is  a  good  possi¬ 
bility  that  eventually  ore  Avill  be  found 
with  diorite  on  both  walls. 

The  ores  are  typically  epithermal, 
or  ‘‘near  surface,”  in  character,  and 
so  far  have  proved  to  be  strictly  limited 
in  depth.  The  gold  occurs  in  a  finely 
divided  state,  associated  Avith  pyrite, 
marcasite,  a  little  tetrahedrite,  and 
small  amounts  of  galena,  sphalerite, 
and  chalcopyrite,  in  a  gangue  of  fine¬ 
grained  quartz  and,  to  a  much  lesser 
extent,  ca’cite.  Occasional  spots  of 
rhodochrosite  may  indicate  better-than- 
average  values.  Tellurides  are  prob¬ 
ably  present,  though  none  haA’e  been 
recognized.  An  unusual  feature  of  the 
deposit  is  the  occurrence  of  anhydrite 
and  gypsum,  which  are  found  in  large 
masses  on  the  loAver  leA’els  and  which, 
un’ess  quartz  is  also  present,  are  de- 
A’oid  of  A'alues. 

The  ore  is  nearly  cA-eryAvhere  strongly 
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Thousands  of  Tons 

Fig.  2.  .  .  .  ORE  TONNAGE  MILLED  in  1936,  by  months,  by  Benguet  Consolidated's 
Antamok  and  Keystone  divisions,  respectively.  Antamok's  total  ior  the  year  was 
275,980.3  tons,  and  Keystone's  total,  18,633.7 


Fig.  1.  .  .  .  VEIN  ZONES  on  the  400  level  of 
Benguet's  Antamok  mine.  The  controlling 
structures  have  a  general  direction  of  N.  50 
deg.  W.  and  dip  south  at  approximately  60 
dea.  On  this  strike  there  are  three  main  vein 
zones — namely,  from  north  to  south:  the 
Amigo,  dipping  north,  and  the  Antamok  and 
Keystone,  dipping  south 


banded  and  in  many  places  consists 
of  a  breccia  of  angular  rock  fragments 
cemented  by  quartz.  Crustification  and 
vugs  are  common.  The  walls  have 
been  altered  by  the  production  of 
chlorite,  sericite,  and  clay  minerals. 
Veins  are  chiefly  the  result  of  open- 
space  filling,  but  an  undetermined 
amount  of  wall-rock  replacement  has 
also  taken  place. 

The  direction  of  the  controlling  struc¬ 
tures  is  N.  50  deg.  W.,  with  a  south 
dip  of  around  60  deg.  There  are  three 
main  vein  zones  on  this  strike.  These 
are,  from  north  to  south,  the  Amigo, 
dipping  north,  and  the  Antamok  and 
the  Keystone,  dipping  south.  These 
are  all  marked  by  strong  gouges,  which 
may  lie  on  either  the  footwalls  or  the 
hanging  walls  and  which  in  the  main 
are  pre-mineral,  although  varying 
amounts  of  post-mineral  movement 
have  taken  place,  as  evidenced  by  the 
finding  of  quartz  fragments  in  the 
gouge.  The  Antamok  vein  zone  has 
been  the  main  producer  and  has  yielded 
sloping  ore  intermittently  for  a  hori¬ 
zontal  length  of  4,000  ft.  It  is  by  far 
the  mo.st  complex,  and  consists  of  two 
major  fractures,  with  east-west  tension 
cross  veins  and  hanging-wall  splits. 
The  cross  veins  and  splits  are  likely  to 
be  variable  and  intricate  and  to  com¬ 
plicate  mining  to  a  marked  degree.  A 
major  cross  vein,  the  “64”  vein,  strikes 
N.  50-70  deg.  E.  and  joins  the  Antamok 
and  Amigo  structures. 

Underground  Practice — The  main 
shaft  has  two  compartments,  4  ft.  6  in. 
jn  the  clear,  for  hoisting,  and  a  third 


compartment,  3  ft.  by  4  ft.  6  in.,  for 
the  manway.  It  is  1,140  ft.  deep  and 
is  timbei’ed  with  12xl2-in.  sets.  Some 
1,500  ft.  east  of  the  main  shaft,  and 
1,800  ft.  to  the  west,  small  shafts  or 
supply  raises  connect  the  zero  level 
adits  with  the  400  level  for  the  dis¬ 
tribution  of  timber  and  supplies.  Be¬ 
sides  these  entrances  there  are  a  num¬ 
ber  of  adits  above  the  elevation  of  the 
shaft  collar,  as  well  as  adits  for  drain¬ 
age  purposes  on  the  100,  200,  and  700 
levels.  The  mine  is  opened  up  by 
seven  working  levels  below  the  collar 
of  the  shaft  at  approximately  100-ft. 
intervals.  Little  work  was  done  on  the 
eighth,  ninth,  and  tenth  levels,  as  the 
ore  did  not  seem  to  persist  to  that 
depth.  The  most  extensively  developed 
level,  the  400,  extends  for  about  12,000 
ft.  horizontally.  In  the  Keystone  sec¬ 
tion  there  are  also  eight  levels  above 
the  collar  of  the  shaft.  In  all,  there 


are  more  than  100  km.  of  underground 
workings. 

Development  work  is  planned  and 
laid  out  by  the  geological  and  engineer¬ 
ing  departments,  after  which  memo¬ 
randa  are  sent  to  the  mine  office  re¬ 
questing  that  the  work  be  done.  Due 
to  the  narrowness  of  the  veins  and  to 
the  erratic  distribution  of  the  values, 
there  is  necessarily  a  comparatively 
high  ratio  of  development  footage  per 
ton  of  ore  developed.  Only  25  per  cent 
of  the  development  work  is  in  ore. 
It  has  been  found  that  the  values  are 
equally  erratic  on  the  strike  of  the 
veins  and  on  the  dip.  In  many  cases 
it  is  impossible  to  say  from  the  ap¬ 
pearance  of  the  rock  whether  it  car¬ 
ries  values  or  not  and  it  is  necessary  to 
be  guided  entirely  by  the  sampling. 

Standard  drifts  and  crosscuts  are 
6x8  ft.  in  size  and,  on  the  veins,  are 
timbered  with  lOxlO-in.  battered  sets 
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placed  5  ft.  apart,  the  caps  being  5  ft. 
in  the  clear  and  7  ft.  above  the  rail. 
It  is  usually  necessary  to  lag  the  sides 
closely  and  carry  bridges  on  top  of  the 
sets  for  sjjiling.  Many  small  cross¬ 
cuts,  about  3x5  ft.  or  smaller  in  cross- 
section,  locally  known  as  “dog-holes,’' 
are  also  driven  to  explore  the  walls  of 
the  veins.  These  smaller  cross-cuts 
will  generally  stand  without  timbering. 
Both  drifts  and  crosscuts  are  usually 
driven  with  jackhammer  drills,  al¬ 
though  in  some  cases  of  harder  rock 
Leyner-type  machines  mounted  on  a 
crossbar  are  used.  The  w’ork  is  done 
on  contract  with  four-,  five-,  or  six- 
man  crews,  and  in  average  ground  the 
advance  is  about  3  ft.  per  shift. 

Standard  raises  are  double-compart¬ 
ment,  timbered  with  4x8-in.  cribbing 
3  or  4  ft.  in  the  clear,  or  with  8x8-in. 
cribbing  3  or  4  ft.  in  the  clear,  depend¬ 
ing  upon  the  character  of  the  rock  and 
the  purpose  of  the  raise.  Some  square- 
set  raises  have  been  driven,  but  cribbed 
raises  have  generally  been  more  satis¬ 
factory.  Hand-rotated  stoper  machines 
are  used  and,  in  the  case  of  the  heavier 
cribbing,  electric  hoists  are  furnished 
to  hoist  the  timber.  The  work  is  done 
on  contract  with  a  two-  or  three-man 
crew,  and  in  average  ground  the  ad¬ 
vance  is  3  ft.  per  shift. 

From  4,000  to  5,000  ft.  of  develop¬ 
ment  work  is  done  each  month  at  an 
operating  cost,  including  labor,  ex¬ 
plosives,  timber,  and  other  supplies,  of 
about  12.50  pesos  per  foot.  Develop¬ 
ment  work  is  hampered  by  the  fact 
that  air  drills  were  first  introduced  at 
Antamok  only  five  years  ago  and  good 
machine  men  are  still  difficult  to  obtain. 

The  stoping  method  is  controlled  by 
the  characteristics  of  the  veins,  which 
vary  from  a  few  inches  up  to  15  or 
20  ft.  in  width,  with  an  average  of 
about  5  ft.  The  vein  material  is  usually 
soft  and  does  not  require  much  drilling 
or  powder.  It  will  not  stand  unsup¬ 
ported  for  any  length  of  time.  The 
hanging  wall  is  soft  and  often  coated 
with  gouge.  Values  within  the  wider 
veins  are  erratic.  During  the  rainy 
season  the  ground  on  the  upper  levels 
becomes  heavy  and  some  of  the  stopes 
become  unworkable. 

Approximately  95  per  cent  of  the 
stoping  at  present  is  done  by  the 
square-set  method.  Where  conditions 
were  suitable,  a  few  shrinkage,  cut- 
and-fill,  rill,  top-slice,  and  open-stull 
stopes  have  been  carried;  but  the  pre¬ 
dominating  method  has  always  been 
square-setting,  sometimes  by  single 
panels  across  the  vein  where  the  ground 
was  exceedingly  heavy,  and  sometimes 
for  the  full  length  of  the  ore  chute. 

When  a  square-set  stope  is  planned, 
raises  are  usually  put  up  to  the  level 
above  on  60-ft.  centers.  Platforms  are 
then  placed  in  the  drift,  high  enough 
so  that  cars  may  run  under  them  and 
load  from  “Chinese”  chutes.  The  sill 
floor  is  then  taken  out,  the  sets  being 


placed  on  8x8-in.  stringers  along  the 
strike  of  the  vein,  which  in  turn  are 
placed  on  8x8-in.  blocks  on  top  of  the 
drift  sets.  Stope  sets  are  of  either 
8x8-in.  or  6x6-in.  square  timber  and 
with  either  5-ft.  or  6-ft.  posts,  depend¬ 
ing  on  the  ground.  Caps  are  from  2 
ft.  6  in.  to  5  ft.  in  length,  depending 
on  the  width  of  the  vein.  After  the 
sill  floor  is  completed,  the  platforms 
in  the  drift  are  removed  and  permanent 
chutes  are  placed  on  20-  or  30-ft. 
centers.  Due  to  the  stickiness  of  the 
ore  and  to  the  offsets  in  the  chutes  as 
the  stope  progresses  upwards,  it  is 
usually  necessary  to  carry  a  manway 
beside  each  chute.  New  floors  are 
started  from  the  raises,  and  the  stopes 
are  carried  two  or  three  floors  higher 
near  the  raises  to  facilitate  filling.  As 


the  stopes  progress  upwards,  slides 
are  used  as  much  as  possible  to  facili¬ 
tate  mucking.  In  narrow  veins,  since 
most  of  the  pressure  comes  from  the 
sides,  it  is  not  essential  that  the  posts 
of  the  sets  come  one  above  the  other, 
and  in  offsetting  posts  may  be  placed 
in  the  middle  of  the  caps.  Often 
diagonal  sets  with  vertical  posts  are 
used.  Because  of  the  varying  dip  of 
the  veins,  inclined  square-sets  are  not 
practicable.  The  number  of  floors  left 
open  at  one  time  depends  on  the  pres¬ 
sure  that  the  sets  are  taking.  Fill 
material  is  obtained  partly  from  the 
levels  above  and  partly  from  small 
crosscuts  which  are  driven  into  the 
walls  to  see  that  no  values  are  being 
left. 

Close  sampling  is  imperative  in  the 
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Fig.  3.  .  .  .  AVERAGE  VALUE,  by  months,  por  ton  of  ore  milled  in  1936  for  the 
Antamok  and  Keystone  divisions,  respectively,  of  Benguet  Consolidated  is  shown 

by  these  curves 


Jan,  Feb.  Mar  Apr  May  June  July  Au9.  Sep+.  Oc+.  Nov.  Dec. 

Fig.  4.  .  .  .  DEVELOPMENT  FOOTAGE  done  per  ton  of  ore  mined,  by  months,  in 
the  Antamok  and  Keystone  divisions,  respectively,  is  shown  by  these  graphs. 
Standard  drifts  and  crosscuts  in  the  Antamok  are  6x8  ft.  in  size  and  on  the  veins 
are  timbered  with  sets  spaced  5  ft.  apart.  Standard  raises  hove  two  compartments, 
which  are  cribbed 


Fig.  5.  .  .  .  MEN  EMPLOYED,  daily  average,  by  months,  in  Benguet  Consolidated's 
mine  department,  for  Antamok  and  Keystone  divisions  respectively 
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tilation  to  see  that  an  adequate  amount 
of  fresh  air  enters  the  mine  is  main¬ 
tained  by  the  safety  engineer. 

In  general,  the  plan  is  to  isolate  the 
several  sections  of  the  mine  by  means 
of  ventilation  doors  so  that  each  will 
have  its  own  intake  for  fresh  air  and 
exhaust  opening  for  foul  air.  The 
main  shaft  is  downcast.  Several  lai’ge 
fans  are  used,  some  on  intake  and  some 
on  exhaust  openings.  The  fresh  air  is 
routed  along  the  main  drifts  and 
smaller  fans  are  used  when  necessaiw 
to  send  it  to  stopes  and  individual 
working  places.  At  present  58  fans 


AUTOMATIC-FEED  DRILLS,  such  as  these, 
are  in  service  in  Benguet  Consolidated's 
'workings.  Note  the  clothing  of  the 
machine  men.  Styles  in  this  respect  have 
some  variation,  as  the  accompanying  illus¬ 
tration  indicates 


stoping  work.  Cut  samples  from  hang¬ 
ing  wall  to  footwall  are  taken  daily 
of  the  vein  exposed  on  each  floor  and 
the  assays  posted  on  metal  tags  on  the 
sets  within  24  hours.  Miners  in  the 
stopes  are  on  contract,  although  muck¬ 
ing  and  filling  are  done  by  men  em¬ 
ployed  by  the  day.  At  present  some 
50  stopes  are  being  carried  by  the 
square-set  method,  producing  about 
18,000  tons  of  ore  monthly  at  an  aver¬ 
age  operating  cost  of  2.24  pesos  per 
ton,  including  labor,  explosives,  timber, 
and  other  supplies. 

The  chief  characteristic  of  the 
broken  ore  is  that  it  is  sticky  and  diffi¬ 
cult  to  handle  on  account  of  the  gouge 
material  mixed  with  it  and  also  due  to 
the  high  moisture  content,  especially 
during  the  rainy  season.  It  tends  to 
pack  and  hang  up  in  chutes  and  is 
often  difficult  to  get  out  of  the  cars. 
At  the  principal  transfer  chutes  and 
at  the  dumping  pockets  on  the  motor 
haulage  levels,  blowpipes  are  used 
when  necessary  to  load  and  empty 
the  cars. 

Motor  haulage  is  concentrated  on  the 
400-  and  700-ft.  levels,  the  accumu¬ 
lated  ore  from  these  levels  being  hoisted 
out  on  the  500-  and  800-ft.  levels  or 
from  the  upper  levels  is  hand- 
trammed  to  convenient  transfer  raises 
and  passed  through  to  the  400  level.  A 
motor  is  also  used  on  the  070  level  of 
the  Keystone  division  to  gather  ore 
from  the  transfer  raises  and  empty  it 
into  another  main  raise  leading  down 
to  the  400  level.  Ore  from  below  the 
400  level  is  similarly  passed  down  to 
the  700  level.  Hand  tramming  is  done 
on  contract  where  possible.  Since  all 


of  the  excess  waste  rock  from  the 
upper  levels  is  passed  through  to  the 
700  level,  the  motors  there  also  take  it 
out  the  drain  tunnel  and  empty  it  out¬ 
side.  Motor  haulage  on  the  400  level  is 
on  contract;  on  the  700  level  it  is  on  a 
daily  basis,  but  a  bonus  of  extra  rations 
of  rice  is  given  for  pulling  over  a 
minimum  number  of  cars  in  a  shift. 

Ore  from  the  500  and  800  level 
pockets  is  hoisted  in  cars  of  1.65  tons’ 
capacity.  Under  favorable  conditions 
250  to  300  cars  are  hoisted  per  shift. 
The  men  of  the  hoisting  crew  are  on  a 
daily  basis,  but  are  given  a  bonus  of 
extra  rations  of  rice  for  hoisting  more 
than  a  minimum  number  of  cars. 

A  new  aih'ial  tram  line  is  being  con¬ 
structed  from  the  070  level  of  the  Key¬ 
stone  division  to  the  mill,  which  will  be 
ca])able  of  handling  900  tons  of  ore 
in  24  hours.  This  will  materially  lessen 
the  haulage  and  hoisting  problem 
underground. 

Owing  to  the  extent  and  complexity 
of  the  underground  working,  ventila¬ 
tion  has  become  an  intricate  problem. 
There  is  little  natural  ventilation  and 
without  forced  ventilation  the  work¬ 
ings  become  unbearably  hot,  which  of 
course  reacts  upon  the  efficiency  of  the 
labor.  A  constant  supervision  of  ven¬ 


DRIFTING  in  Benguet's  Antamok  min* 
with  I-R  N7S  drills,  hand-cranked.  Such 
work  is  done  on  contract  with  crews  of 
four,  five,  or  six  men.  In  average  ground, 
the  advance  is  about  3  ft.  per  shift 


are  in  use,  vai'ying  in  size  from  2  to 
50  hp.  The  cost  for  ventilation 
amounts  to  0.24  pesos  per  ton  of  ore 
mined. 

The  volume  of  water  to  be  handled 
in  the  mine  is  seasonal,  due  to  the 
extremely  heavy  rainfall  of  the  wet 
season.  Water  flowing  from  the  700 
level  drainage  adit  during  the  dry 
season  is  not  more  than  3,000  to  5,000 
g.p.m.,  but  during  the  wet  season  it 
reaches  more  than  15,000  g.p.m. 

The  main  feature  of  the  drainage 
system  is,  of  course,  the  7,000-ft.  drain¬ 
age  adit  on  the  700  level.  All  drifts 
are  well  ditched.  The  water  does  not 
flow'  to  the  shaft,  but  is  routed  through 
conveniently  located  w'ater  raises  to  the 
levels  below  and  eventually  reaches  the 
700  level  and  flow's  out  the  drainage 
adit.  Where  there  is  not  enough  water 
to  justify  a  special  water  raise,  it  is 
sent  down  manways  in  wooden  box 
flumes  which  var>’  from  6  to  12  in.  in 
size.  The  shaft  has  been  allow'ed  to 
fill  up  to  slightly  below  the  800  level. 
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Distribution  of  Mine  Operating  Costs — by  Percentage 

Labor  Explosives  Timber  Power  Other  Supplies 


Development  .  46.5  19.8  22.5  3.1  8.1 

Sloping  .  5C.S  8.8  29.2  2.9  2.3 

Total  .  54.2  7.9  17.4  3.9  16.6 


Water  that  accumulates  there  is  deliv¬ 
ered  to  the  700  level  by  means  of  an 
air  lift. 

Due  to  the  complexity  of  the  work¬ 
ings,  to  the  effects  of  the  water  during 
the  wet  season,  and  to  the  extent  of  the 
workings  which  must  necessarily  be 
kept  open,  maintenance  becomes  an 
important  factor  in  the  costs.  In  all, 
between  25,000  and  30,000  bd.  ft.  of 
timber  are  used  daily  in  the  mine. 
The  cost  of  making  timber  repairs 
amounts  to  more  than  0.50  peso  per 
ton  of  ore  mined. 

Mine  Organization — The  under¬ 
ground  staff  consists  of  the  mine  super¬ 
intendent,  the  assistant  superintendent, 
three  division  foremen,  and  twelve 
shift  bosses.  These  are  usually  experi¬ 
enced  men  brought  over  from  the 
United  States  on  two-year  contracts. 
The  mine  is  divided  into  sections  so 
that  each  shift  boss  has  approximately 
150  men  under  him.  Each  shift  boss 
is  responsible  for  his  section  and  gives 
out  and  supervises  his  own  contracts. 
He  receives  a  wealth  of  data  and  in¬ 
formation  on  the  progress  of  his  sec¬ 
tion,  such  as  daily  ore  and  waste  re¬ 
ports,  sample  sheets,  weekly  estimates 
of  contractors’  earnings,  ten-day  period 


ore  and  cost  reports,  monthly  ore  and 
cost  reports,  and  monthly  dynamite 
consumption  and  accident  reports,  and 
at  all  times  the  maps  and  data  of  the 
engineering  and  geological  departments 
are  open  to  him. 

In  all,  over  2,000  men  are  carried  on 
the  mine  payroll.  About  one-third  of 
them  are  Igorots,  one-third  are  Pan- 
gasinanes,  and  the  remainder  are  a 
mixture  of  Ilocanos,  Panpangos,  Taga- 
logs,  Visayanos,  Bicolanos,  and 
mestizos. 

Wherever  possible,  underground 
work  is  done  on  the  group  contract 
system.  Contract  prices  must  be  flexi¬ 
ble  to  vary  with  the  conditions,  and 
the  following  serve  only  as  a  guide: 
Double-compartment  raises,  0-25  ft., 
2.50  pesos  per  foot;  and  single-com¬ 
partment  raises,  0-25  ft.,  2.00  pesos 
per  foot.  For  every  additional  50  ft. 
of  advance  the  price  increases  0.50 
peso  a  foot. 

Contract  prices  per  foot  for  drifts 
and  crosscuts  of  regular  size  are  as 
follows:  Breaking,  1.50  peso;  muck¬ 
ing,  1.00;  tramming,  1.00;  and  timber¬ 
ing,  1.00.  Total  4.50  pesos. 

Sloping  with  square  sets  varies  from 
4.00  to  8.00  pesos  per  set,  depending 
upon  the  nature  of  the  rock,  the  size 


of  the  sets,  and  consideration  of  pre¬ 
vious  man-shift  earnings.  All  con¬ 
tracts  are  for  labor  only,  the  company 
furnishing  the  supplies  and  explosives 
required. 

Costs  and  Data — Besides  the  usual 
cost  sheets,  many  of  the  data  relative 
to  costs  and  production  are  also 
carried  graphically  on  charts.  In  all 
cost  calculations  the  unit  used  is  the 
Philippine  peso,  which  is  worth  50c. 
in  United  States  currency,  but  in 
assay  returns  and  in  calculating  ore 
reserves  the  dollar  unit  is  used  and  the 
values  are  based  upon  the  old  price 
of  gold  of  $20.67  an  ounce,  instead  of 
the  present  price. 

The  total  ore  reserves  as  of  Jan.  1, 
1937,  were  892,040  tons,  with  an  aver¬ 
age  value  of  $9.14  per  ton.  Fig.  2 
shows  the  tonnage  of  ore  milled  for 
the  year  1936 ;  Fig.  3,  the  average 
value  per  ton  of  ore  milled ;  Fig.  4,  the 
feet  of  development  work  per  ton  of 
ore  mined. 

An  analysis  .of  mine  operating  costs 
given  in  the  accompanying  table 
shows  the  distribution  by  percentages. 

In  ore  extraction,  records  for  the 
first  five  months  of  1937  show  the 
tonnage  per  man-shift  for  under¬ 
ground  labor  to  be  0.86  ton.  In  de-- 
velopment  work  the  advance  per  man¬ 
shift  is  0.57  ft. 

In  conclusion,  I  wish  to  express 
my  appreciation  of  the  aid  given  me 
in  preparing  this  article  by  the  geo¬ 
logical  and  engineering  depanments 
and  also  to  Luther  W.  Lennox,  the 
general  superintendent,  and  to  Read 
Miller,  the  mine  superintendent. 


BENGUET  CONSOLIDATED  produces  the  lime  it  needs  for  cyaniding  its  ores  and  ior 
other  possible  uses  in  its  own  lime  kiln,  here  seen.  Wood  is  the  fuel  used  lor 

tiring  the  kiln 


▼  T  T 

New  Bureau 
Of  Mines 

{Continued  from  page  394) 

recognized  that  the  sugar,  the  coconut, 
and  other  basic  agricultural  industries 
of  the  Philippines  are  threatened  with 
extinction  by  the  world  economic  situa¬ 
tion  and  by  the  adverse  economic  pro¬ 
visions  of  the  Tydings-McDuffie  Law. 
Government  and  people,  in  preparing 
the  country  along  economic  lines  so 
that  by  the  time  of  its  complete  eman¬ 
cipation  from  the  United  States  it  will 
be  in  a  sound  economic  position,  look 
forward  to  the  mining  industry  as  a 
substitute  for  the  declining  agricul¬ 
tural  industries  in  the  economic  struc¬ 
ture  of  the  Philippines,  and  to  the 
Bureau  of  Mines  to  make  this  possible. 

Only  the  next  few  years  will  tell 
Avhether  the  present  set-up  of  the 
Bureau  is  the  best  under  the  conditions 
prevailing.  It  will  put  to  test,  also, 
Avhether  the  Philippine  mining  indus¬ 
try  will  prosper  better  under  the  leas¬ 
ing  system  than  under  the  freehold 
system. 
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BALATOC  ORE,  aiter  being  crushed  to  21/2  in.,  is  treated  in  two  Dorr 
washers,  one  of  which  is  seen  here,  to  remove  the  fines.  Until  recently 
these  were  treated  by  tabling  and  flotation.  Flotation  has  been  elimi¬ 
nated,  however,  and  the  slimes  are  tabled  to  remove  their  coarser 
contents  before  thickening 


Balatoc  Leads 
As 

Gold  Producer 

Now  turning  out  more  than  a 
fourth  of  the  Commonwealth's 
annual  output  —  The 
Acupan  is  its  principal property 


PREGNANT  SOLUTION,  after  being  clarified,  is  precipitated  in  the  usual  manner 
in  these  six  Merrill  presses.  The  barren  solution  is  then  stored  for  use  as  a  wash 
in  the  filtering  and  thickening  circuits 


Rapid  expansion  of 

Philippine  mining  in  the  past 
few  years  has  been  due  in 
large  measure  to  the  outstand¬ 
ing  success  of  the  Benguet  Consoli¬ 
dated  and  the  Balatoc  mining 
companies.  Benguet  owns  a  60  per 
(  ent  interest  in  Balatoc,  as  stated  else¬ 
where,  and  since  the  latter  has  come 
to  be  one  of  the  richest  mines  in  the 
world  for  its  size,  the  prosperity  of 
the  mother  company  is  augmented  cor¬ 
respondingly.  Balatoc  today  produces 
well  over  1,000,000  pesos  a  month- 
more  than  one-fourth  of  the  total  gold 
outjiut  of  the  Islands.  Some  25  years 
of  failure,  however,  were  exjierienced 
and  expenditure  of  millions  was  neces¬ 
sary  before  success  was  reached. 

The  Acupan  mine,  Balatoc’s  chief 
operation  (Balatoc  means  “gold”  in 
the  Icorot  dialect),  was  worked  by 
the  Chinese,  the  Spaniards,  and  by 
early  Americans.  The  hostility  of  the 
natives  of  the  Mountain  Province  to 


foreigners  prevented  much  activity 
until  the  American  regime. 

As  early  as  1901  American  prospec¬ 
tors  were  on  the  property,  but  with 
no  roads  into  the  mountains  from  the 
lowlands,  and  with  practically  no  capi¬ 
tal  for  the  purcluise  of  tools  and 
explosives,  their  efforts  accomplished 
little.  Nels  Petersen,  some  years  later 
prominent  in  the  early  exploration 
and  devolopment  of  Benguet  Consoli¬ 
dated,  was  among  the  early  'prospec¬ 
tors  at  Acupan.  In  1915  William 
Haube  and  a  few  friends  organized 
the  Acupan  Mining  Company,  with  a 
capital  of  $100,000.  A  small  stamp 
mill  was  erected  with  equipment 
bought  from  the  defunct  Major  mine, 
some  two  miles  away.  This  mill  was 
operated  by  hydro-electric  power  fur¬ 
nished  by  a  small  Pelton  wheel  and 
generator.  After  eighteen  months, 
however,  the  company  shut  down  for 
lack  of  funds.  Then  the  Acupan  De¬ 
velopment  Corporation,  with  a  capital 


of  $12,500,  was  organized  by  Judge 
John  W.  Haussermann,  A.  Walter 
Beam,  and  a  few  others,  for  the  pur- 
jjose  of  further  opening  up  the  prop¬ 
erty.  Underground  development  was 
done,  and  the  Acupan  Mining  &  Mill¬ 
ing  Company,  with  a  capital  of 
$500,000,  was  then  organized  by  Judge 
Haussermann  and  his  associates  to 
take  over  the  original  Acupan  Mining 
Company. 

In  1918  an  option  on  the  property 
was  given  to  British  interests,  which 
(  id  considerable  work  and  spent  much 
money,  until  in  January',  1920,  the 
world  depression  compelled  the  Lon¬ 
don  backers  to  release  their  option  and 
retire.  For  the  next  three  years  a  few 
Americans  in  the  Islands  who  still  had 
faith  in  the  mine  contributed  con¬ 
siderable  money  to  do  the  assessment 
work  on  the  claims  and  thus  to  keep 
the  project  alive.  Among  these  men 
were  P.  Gulick,  Judge  Haussermann, 
and  Mr.  Beam. 

Early  in  1923  Mr.  Gulick  suggested 
resumption  of  development  work, 
which  was  started  under  the  direction 
of  Tom  Philips,  a  veteran  Australian 
prospector.  Later,  J.  D.  Highsmith, 
American  old-timer,  was  engaged  to 
assist  in  it.  The  work  went  ahead 
slowly,  the  main  difficulty  being  a 
lack  of  funds. 

This  work,  however,  finally  resulted 
in  the  discovery  of  what  are  now 
known  as  the  231,  268,  and  364  (Bar) 
lodes.  The  ore  reserves  indicated  by 
these  lodes  were  sufficient  to  arouse 
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the  interest  of  Judge  Hausserinann 
and  Bengiiet  Consolidated. 

Early  in  1927  Benguet  signed  a  con¬ 
tract  with  the  Balatoc  stockholders 
for  development  and  operation  of  the 
Aeupan.  Development  work  justified 
construction  of  a  mill,  and  early  in 
1929  a  small  cyanide  plant  went  into 
operation.  A  year  later  it  had  a  ca¬ 
pacity  of  140  tons  a  day  and  an 
extraction  of  90  per  cent  was  reported. 

In  1930  a  hydro-electric  power  plant 
was  built  on  the  Agno  River,  12 
miles  from  Balatoc,  and  a  transmis¬ 
sion  line  built  to  supply  the  Balatoc 
and  Benguet  Consolidated  with  power. 
A  diesel-electric  plant  was  installed  at 
Balatoc  and  at  Benguet.  Balatoc  mill 
capacity  was  raised  to  165  tons  a  day 
in  1930;  to  350  tons  in  1931-32;  to 
450  tons  in  1933;  to  500  tons  in  1934; 
and  to  1,200  tons  early  in  1935. 

Ore  reserves  of  Balatoc  have  been 
increased  substantially  in  the  past  few 
years.  Development  work  during  1934 
and  1935  has  proved  that  ore  existed 
below  the  drain  tunnel  in  all  of  the 
major  veins.  At  present  the  area  be¬ 
low  the  drain  tunnel  (1,800  level)  is 
being  explored  by  means  of  shafts  and 
crosscuts.  The  mine  has  a  life  of  at 
least  three  years,  based  on  positive 
ore  reserves  and  the  present  rate  of 
mining,  with  every  likelihood  that  de¬ 
velopment  work  will  add  considerably 
to  this  figure. 

Country  Rock  Diorite 

The  orebodies  at  Balatoc  comprise  a 
system  of  veins  striking  generally 
N.  70  deg.  E.,  with  a  southerly  dip 
through  a  country  which  is  mostly 
diorite,  but  showing  many  intrusions 
of  andesite.  The  higher  parts  of  the 
property  show  more  recent  fiow  rocks 
capping  the  diorite.  At  Balatoc  the 
veins  are  probably  not  productive 
above  this  contact  of  surface  and  re¬ 
cent  fiows.  Vein  filling  is  quartz  and 
calcite  in  varying  proportions,  from 
all  quartz  to  all  calcite.  The  ore  oc¬ 
curs  in  irregular  shoots  in  the  veins, 
from  surface  to  the  present  lowest 
level,  which  is  the  drain  tunnel. 

Recent  analysis  of  Balatoc  ore 
shows  that  it  contains  quartz,  calcite, 
galena,  pyrite,  marcasite,  arsenopy- 
rite,  chalcopyrite,  sphalerite,  tetrahed- 
rite,  proustite,  pyrargyrite,  magnetite, 
and  ealaverite.  Occurrence  of  gold 
as  inclusions  in  pyrite  and  galena  has 
been  found  to  be  of  considerable  im¬ 
portance.  A  pilot  plant  is  being  built 
to  follow  up  laboratory  investigations 
to  determine  the  best  method  of  sepa¬ 
ration  and  treatment  of  the  refractory 
constituent. 

Under  the  present  system  ore  is 
received  at  the  mill  from  two  points. 
Through  the  drain  tunnel  is  delivered 
90  per  cent  of  the  total  tonnage  by 
G.E.  trolley  locomotives,  each  hauling 
trains  of  fourteen  2-ton  side-dump 
cars.  A  small  amount  of  ore  also  is 


trammed  over  the  Aeupan  hill  from 
the  main  mine  portal. 

There  being  no  surge  bin  between 
the  storage  raises  in  the  drain  tunnel 
and  the  mill,  cars  are  dumped  by  air 
hoist  one  at  a  time  over  grizzlies  hav¬ 
ing  2^-in.  openings.  Two  Blake-type 
Traylor  primary  crushers,  20x24  in. 
in  size,  each  driven  by  50-hp.,  a.-c. 
440-voit  induction  motors  and  alter¬ 
nating  in  operation,  reduce  the  over¬ 
size  to  2^  in.  The  two  products  then 
combine  with  the  remaining  10  per 
cent  of  the  tonnage,  which  is  delivered 
by  aerial  tramway  and  which  has  also 
been  crushed  to  2^  in. 

Flotation  Eliminated 

The  entire  stream  then  passes  by 
conveyor  belt  over  a  Merrick  Weight- 
ometer,  which  records  the  tonnage, 
into  two  Dorr  washers.  Here,  up  to 
a  short  time  ago,  three  products  were 
made:  a  very  fine  material  for  tabling 
and  dotation,  a  minus  2^-in.  product 
(ultimate  fine-crush  size)  for  the  mill 
ore  bin,  and  a  plus  -J-in.  minus 
2^-in.  material  which  is  hand-sorted 
and  passed  under  an  electric  magnet 
before  further  reduction.  Flotation 
has  been  eliminated,  however,  and  so¬ 
lution  is  now  used  for  washing. 

The  plus  i-in.  product  is  then  re¬ 
duced  by  a  4-ft.  Symons  cone  crusher 
to  in.,  and  the  minus  ^-in.  material 
is  removed  by  a  4x8-ft.  centrifugal  vi¬ 
brating  screen  ( Allis-Chalmers)  and 
conveyed  to  the  fine-crush  surge  bin. 
The  screen  oversize,  when  broken  by  a 
3-ft.  Symons  cone  crusher  to  minus 
i  in.,  is  discharged  into  a  storage  bin, 
and  then  by  belt  feeder  is  passed 
through  a  set  of  60xl6-in.  Traylor 
rolls,  crushed  to  minus  in.,  and  dis¬ 
charged  onto  a  belt  conveyor  to  be 
combined  with  the  material  from  the 
fine-crush  surge  bin  and  conveyed  to 
the  main  fine-crush  mill  storage  bin, 
of  2,500  tons’  capacity. 

From  this  bin  four  18-in.  belt  feed¬ 
ers  deliver  the  ore  to  four  primary 
grinding  ball  mills,  two  of  them  of 
Allis-Chalmers  and  two  of  Williamson 
make,  each  in  closed  circuit  with  drag 
classifiers.  Grinding  is  done  in 
evanide  solution  having  a  strength  of 
0.7  lb.  sodium  cyanide  and  1.8  lb.  cal¬ 
cium  oxide  per  ton  of  solution.  The 
drag  classifier  overflow,  which  is  100 
per  cent  minus-20  mesh,  is  pumped  to 
four  bowl  classifiers  which  are  in 
closed  circuit  with  four  secondary 
grinding  ball-pebble  mills.  In  all 
mills  American  Manganese  steel  liners 
and  chrome-steel  balls  are  used.  Steel 
consumption  per  ton  of  ore  is:  liners, 
0.53  lb.;  balls,  2.4  lb.;  total,  3.93  lb. 

Overflow  from  the  bowl  classifiers 
is  75  per  cent  minus-200  mesh.  It  is 
pumped  to  a  distributor,  from  which 
it  is  distributed  to  four  30xl2-ft.  and 
two  50xl2-ft.  primary  thickeners. 
Pregnant  solution  for  unclarified 
precipation  storage  is  taken  off  here. 


Pulp  underflow  from  the  primary 
thickeners  goes  to  four  units  of  three 
agitators  each.  Each  unit  is  followed 
by  two  50xl2-ft.  secondary  thickeners 
in  countercurrent.  Barren  solution  is 
applied  as  a  wash  on  the  final  thick¬ 
ener  of  each  unit.  Underflows  from 
all  final  secondary  thickeners  combine 
and  go  to  three  llixl4-ft.  and  four 
14xl8-ft.  primary  Oliver  filters.  Dis¬ 
charge  from  these  filters  is  repulped 
and  given  secondary  filtration  on  three 
14xl8-ft.  filters.  Discharge  from  the 
latter  is  sent  to  waste,  it  being  the 
final  plant  tailing. 

Pregnant  solution  from  the  un¬ 
clarified  storage  tanks  is  pumped 
through  three  clarifying  presses  of 
the  sectional  leaf  type.  Discharging 
from  these  presses,  it  runs  to  the  clari¬ 
fied  pregnant  tank.  After  deaeration 
in  two  vacuum  towers  it  is,  after  the 
addition  of  zinc  dust,  precipitated  in 
six  leaf-type  precipitation  presses. 
The  discharging  barren  solution  runs 
to  storage,  from  which  point  it  is 
added  again  to  filtering  and  thicken¬ 
ing  circuits,  as  a  wash. 

The  slime  which  is  removed  at  the 
washers  flows  to  three  shaking  tables, 
where  the  coarse  concentrates  and 
sand  are  removed.  The  sand  goes  to- 
the  grinding  department,  and  the 
table  tailings  are  pumped  to  two 
30xl2-ft.  primary  thickeners.  Wash¬ 
ing  is  done  in  effluent  solution  from 
the  Oliver  filters. 

Labor  Efficient 

Labor  employed  in  the  milling  oper¬ 
ation  is  chiefly  Filipinos  and  Igorotes, 
and  in  general  is  quite  efficient.  There 
are  thirteen  supervising  whites  as  fol¬ 
lows  :  One  mill  superintendent,  an 
assistant  mill  superintendent,  a  refin¬ 
ery  foreman,  a  master  mechanic,  a 
chief  electrician,  six  shift  foremen,  a 
chief  chemist,  and  an  exi>erimental 
laboratory  man. 

Power,  which  is  all  alternating  cur¬ 
rent,  is  supplied  by  eight  General 
Electric  generators,  of  400-kw.  capac¬ 
ity  each,  driven  by  Worthington  diesel 
engines.  It  is  then  transmitted  to  mill 
and  mine.  The  power  house  is  under 
the  chief  electrician. 

Regarding  the  metallurgy,  though 
Balatoc  ore  as  a  whole  cannot  be  con¬ 
sidered  refractory,  it  is  not  simple. 
It  is  contaminated  with  argillaceous 
caleitic  slime,  which  contains  large 
amounts  of  soluble  salts  as  well  as 
being  somewhat  complex  in  itself. 
Exhaustive  research  work  is  being 
conducted  in  an  effort  to  improve  the 
treatment  method. 

Chemical  consumption  in  cyaniding 
is  well  within  reason,  being  as  follows : 
NaCN,  0.9967  lb.;  CaO,  9  lb.  approxi¬ 
mately;  zinc  dust,  0.1026  lb.,  and  lead 
acetate  0.0158  lb.  per  ton  of  ore. 
Mill  recovery  at  present  is  about  92.5 
per  cent,  with  improvement  being 
made  steadily. 
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Cal  Horr  Cyanides 
Unusual  Ores 

High  in  slime,  carrying  china  clay, 
wad,  and  iron  oxide,  they  nevertheless 
yield  readily  to  simple  treatment 

E.  C.  Bitzer 

Superintendent,  Cal  Horr  mill, 

Benguet  Consolidated  Mining  Company, 
Manila,  P.  1. 


AT  THE  CAL  HORR  MILL.  The  cyanide  plant  was  put  in 
operation  in  1935.  Ore  delivered  to  it  is  handled  by  gravity 
over  the  incline 


CAL  HORR  is  one  of  the 
properties  that  has  recently 
come  into  production  in  the 
Baguio  district.  It  is  named 
after  the  original  claim  owner,  who 
was  murdered  by  natives  about  1920. 
Benguet  Consolidated  later  acquired 
title  to  the  ground,  and  after  a  period 
of  thorough  development  and  metal¬ 
lurgical  testing,  a  cyanide  plant  was 
Iniilt,  which  was  put  in  operation  in 
December,  1935.  The  enterprise  is 
unique  in  the  district  because  of  the 
unusual  nature  of  the  ore. 

Ore  from  the  Cal  Horr  mine  con¬ 
tains  an  unusually  large  amount  of 
primary  slime,  consisting  largely  of 
kaolin,  wad,  and  iron  oxides.  The 
other  gangue  materials  are  andesite, 
calcite,  and  quartz,  the  last  two  of 
which  are  porous.  Ukab  ore,  derived 
from  a  separate  deposit,  is  also  treated 
at  the  Cal  Horr  mill  on  a  profit- 
sharing  basis.  The  ores  are  similar 
except  that  the  ore  from  the  Ukab 
deposit  contains  a  little  pyrite  and 
only  a  nominal  amount  of  primary 
slime.  Its  settling  properties  are 
much  better  than  those  of  the  ore 
mined  at  Cal  Horr.  When  the  treat¬ 
ment  of  Ukab  ore  began,  the  capacity 
of  the  mill  was  greatly  increased. 

!Mud  in  the  mill  feed  is  washed  out 
in  cyanide  solution  and  is  classified 
at  40  mesh  and  treated  Avithout 
further  grinding.  The  amount  of 
minus  40-mesh  material  in  tlie  mill 
feed  ranges  from  20  to  30  per  cent, 
and  inasmuch  as  it  contains  most  of 
the  kaolin  in  the  ore,  it  causes  much 
trouble  in  thickening  and  filtration. 
This  undersize  material,  however,  per¬ 
mits  low  treatment  costs  because  there 
is  no  grinding  cost  to  be  charged. 

The  metallurgy  of  both  Cal  Horr 


and  Ukab  ores  is  simple.  A  40-mesh 
(Tyler  series)  grind  is  adequate  either 
to  free  or  expose  the  gold  and  silver, 
and  agitation  in  solution  which  con¬ 
tains  an  initial  cyanide  strength  of 
0.70  lb.  KCN  per  ton  gives  an  extrac¬ 
tion  of  from  92  to  93  per  cent.  The 
contact  time  in  agitation  is  theoreti¬ 
cally  48  hours  at  the  present  treatment 
rate  of  about  200  tons  per  day.  The 
association  of  gold  and  gangue  min¬ 
erals  has  never  been  determined.  Plant 
results  are  characterized  by  a  rela¬ 
tively  low  (40  per  cent)  extraction  in 
the  grinding  step  and  by  extraction 
in  the  secondary  thickeners  and  on  the 
filters.  Delayed  extraction  is  due 
principally  to  the  fact  that  the  plant 
is  treating  in  excess  of  its  capacity. 

The  Mill  Flowsheet — A  24-in.  pan 
feeder  delivers  ore  from  the  coarse 
storage  bin  to  a  12x24-in.  Blake-type 
crusher.  The  crusher  is  preceded  by 
a  2xl0-ft.  grizzly  screen  which  has  a 
bar  spacing  of  2^  in.  Cyanide  solu¬ 
tion  from  the  mill  storage  tank  is 
sprayed  on  the  ore  as  it  falls  from  the 
feeder,  and  thus  most  of  the  slime 
and  clay  is  removed  from  the  material 
before  it  enters  the  crusher.  This 
machine  is  set  to  2^  in. 

Milk  of  lime  is  fed  to  the  stream  of 
crushed  ore  and  solution  under  the 
grizzly  screen.  The  addition  is  made 
at  this  point  to  protect  the  free  cya¬ 
nide  in  the  solution.  As  mined,  the 
ore  is  quite  acid,  and  the  lack  of  this 
additional  alkalinity  here  would  re¬ 
sult  in  complete  loss  of  free  cyanide. 
Prior  to  the  installation  of  the  lime 
mixer,  the  washing  plant  was  so  gassy 
that  at  times  it  was  impossible  for  the 
operators  to  work  near  the  scrubber 
or  classifier.  The  gas  did  not  have 
the  characteristic  odor  of  HCN,  but 


it  affected  the  eyes  much  the  same  as 
do  formaldehyde  fumes. 

The  discharge  of  the  grizzly  screen 
and  the  jaw  crusher  enters  a  5x8-ft. 
Traylor  scrubber.  In  this  machine 
the  liners  are  east  with  spiral  lifters, 
which  serve  to  agitate  the  charge  and 
convey  it  to  the  discharge  end.  The 
lumpy  part  of  the  feed  is  the  scrub¬ 
bing  agent,  but  in  the  tx’eatment  of 
this  material  the  work  is  not  efficient. 

The  scrubber  discharge  is  directed 
across  a  4x8-ft.  Allis-Chalmers  cen¬ 
trifugal  vibrating  screen,  wffiich,  de¬ 
pending  on  the  type  of  ore  coming  to 
the  plant,  is  equipped  with  one  of 
three  sizes  of  screens :  namely,  one 
with  a  1-in.  or  :|-in.  square  opening 
or  with  a  ^x3-in.  rectangular  opening. 

Screen  oversize  enters  a  3-ft.  Sy¬ 
mons  cone  crusher  equipped  with  a 
coarse-crushing  bowl.  It  is  necessary 
to  add  burned  lime  to  keep  the  crusher 
clear  of  clay.  Often  the  lime  added 
here  is  more  than  needed. 

Undersize  from  the  screen  enters  a 
4xl8-ft.  Dorr  drag  classifier.  Forty- 
mesh  slime  overflows  from  the  machine 
and  goes  directly  to  the  primary 
thickeners  in  the  treatment  ixlant.  A 
heavy  spray  of  solution  is  maintained 
on  the  sand  bed  of  the  classifier  to 
remove  as  much  slime  as  possible. 
This  and  the  solution  added  to  the 
ore  ahead  of  the  scrubber  are  suffi¬ 
cient  for  the  desired  classification. 

The  drag-over  from  the  classifier 
and  the  discharge  of  the  Symons 
crusher  are  conveyed  to  the  ball-mill 
storage  bin  by  an  18-in.  belt  conveyor. 
The  ball-mill  feed  varies  from  ^  to 
in.,  depending  on  mine  deliveries 
and  consequent  crushing  conditions. 
Needless  to  say,  the  crushing  plant 
product  is  kept  as  fine  as  possible. 
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of  ammeter  readings.  The  instru¬ 
ments  are  installed  in  the  electrical 
circuit,  and  the  full-load  point  of  the 
motors  as  determined  by  a  recording 
wattmeter  is  marked  on  the  dials.  Or¬ 
dinarily,  equal  weights  of  5-in.,  4-in., 
and  25-in.  balls  constitute  the  steel 
charge,  but  occasionally  hard  ore  is 
fed,  and  during  these  periods  the  addi¬ 
tions  consist  of  5-in.  balls  only.  Full 
load  readings  are  maintained  on  the 
ammeters  at  all  times. 

Primary  Thickening — Two  primary 
thickeners  are  in  service,  one  of  which 
is  a  50-ft.  tank  that  receives  all  of  the 
overflow  from  the  bowl  classifier  and 
a  part  of  the  slime  from  the  washing 
plant.  The  underflow  goes  to  agita¬ 
tion  and  the  overflow  to  a  storage 
tank,  which  furnishes  a  part  of  the 
precipitation  head-solution.  The 
other  primary  thickener  is  a  40-ft. 
tank,  which  receives  feed  from  the 
washing  plant  classifier  only.  Under¬ 
flow  is  sent  to  agitation  and  the  over¬ 
flow,  which  is  low  in  grade,  goes  to  the 


ORE  TREATMENT  at  the  Cal  Horr  mill,  ac- 
cording  to  this  ilowsheet,  involves  the 
separation  at  the  outset  oi  primary  slime 
by  scrubbing,  followed  by  simple  cyanida- 
tion  oi  the  pulp 

in  the  counter-current  series  on  a  few 
minutes’  notice.  It  is  for  this  reason 
that  nothing  but  primary  slime  is  fed 
to  this  tank.  The  gold  in  the  material 
goes  into  solution  more  readily  than 
that  in  the  slime  from  the  grinding 
plant  and  the  pulp  can  be  sent  di¬ 
rectly  to  filtration  without  serious 
loss.  The  saving  in  dissolved  loss 
that  is  accomplished  by  this  flow 
more  than  compensates  for  the  un¬ 
dissolved  value  in  the  underflow  of 
this  one  tank. 

Agitation — Agitation  is  conducted 
in  three  28xl4-ft.  Dorr  agitators.  The 
dilution  ratio  of  the  pulp  is  the  same 
as  in  the  underflow  of  the  primary 
thickeners,  which  averages  1.5  to  1, 
solution  to  solids.  As  mentioned  pre¬ 
viously,  the  theoretical  time  of  con¬ 
tact  in  agitation  is  about  48  hours. 


from  counter-current  to  parallel  op¬ 
eration  can  be  made  in  a  few  minutes. 


Filtering — The  underflow  pulp  from 
the  secondary  thickeners  is  distributed 
between  two  ll^xl4-ft.  Oliver  filters 
which  constitute  the  first  stage  of 
filtration.  Efiluent  from  this  stage 
is  sent  directly  to  clarification  and 
precipitation.  The  discharge  cake  of 
the  filters  is  repulped  in  a  l^xl2-ft. 
repulper  and  sent  to  an  ll^xlfl-ft. 
Oliver  filter  for  additional  washing. 
The  dilution  ratio  of  the  feed  to  the 
secondary  filter  is  so  regulated  that 
nearly  100  per  cent  two-stage  filtra¬ 
tion  is  accomplished.  Effluent  from 
this  stage  usually  goes  to  the  mill- 
solution  sump  tank,  but  provision  is 
made  to  utilize  this  low-grade  solu¬ 
tion  as  a  wash  on  the  secondary  thick¬ 
eners  whenever  it  is  possible  to  do  so 
without  reducing  the  amount  of  bar¬ 
ren  solution  wash.  The  cake  is  re¬ 
pulped  and  sent  to  waste. 

Presence  of  kaolin  in  the  mill  feed 


•i. 


Grinding — Grinding  to  40  mesh  is 
accomplished  in  one  stage  by  two 
5x5-ft.  Williamson  ball  mills,  of  the 
overflow  type.  These  mills  operate 
in  closed  circuit  with  a  6x28-ft.  Dorr 
classifier,  which  is  equipped  with  an 
11-ft.  bowl.  The  ball  mills  are 
equipped  with  combination  drum  and 
scoop  feeders,  the  scoops  of  which 
have  a  radius  of  48  in.  The  slope  of 
the  classifier  rake  compartment  was 
raised  to  2|  in.  per  foot  in  order 
to  close  the  classifier-mill  circuit  by 
gravity. 

The  mills  are  driven  at  22  r.p.m. 
by  40-hp.  motors  which  are  direct- 
connected  to  the  pinion-gear  shafts. 
Steel  balls  are  charged  on  the  basis 


mill-solution  sump  tank.  When  the 
washing  plant  is  not  in  operation  the 
tank  underflow  is  returned  to  the  feed 
well  and  enough  barren  solution  is 
added  to  maintain  a  clear  overflow 
from  the  thickener. 

Originally  the  40-ft.  primary  thick¬ 
ener  was  installed  as  one  of  three 
thickeners  which  were  arranged  to 
give  a  counter-current  wash  to  the 
ljulp  prior  to  filtration.  The  primary 
thickener  did  not  have  the  capacity 
to  handle  the  surge  of  primary  slime 
from  the  washing  plant,  and  one  of 
the  secondaries  was  converted  to  this 
service.  The  diaphragm  pump  and 
piping  on  the  tank  are  so  arranged, 
however,  that  the  thickener  can  be  put 


Secondary  Washing  and  Thickening 
— The  discharge  from  the  last  agi¬ 
tator  goes  to  two  40-ft.  secondary 
thickeners  for  washing  prior  to  til- 
ti’ation.  These  thickeners  are  ar¬ 
ranged  to  operate  either  in  series  or 
in  parallel,  depending  on  the  settling 
propei’ties  and  tonnage  of  the  feed 
puip  at  any  given  time.  Upon  the 
operation  of  the  thickeners  depends 
the  tonnage  and  efficiency  of  the 
plant.  Counter-current  washing  re¬ 
sults  in  low  dissolved  losses  and  lower 
treatment  tonnages  than  parallel 
washing,  which  reverses  these  factors. 
The  foi’iner  flowsheet  is  fo  lowed  as 
much  as  possible,  but  at  no  time  is  a 
sacrifice  made  to  tonnage.  The  change 
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results  in  an  impervious  filter  cake 
which  absorbs  a  very  small  amount  of 
the  wash  solution  applied.  Filtering 
and  washing  are  correspondingly  in¬ 
efficient  and  the  loss  of  dissolved  gold 
is  higher  than  in  the  usual  all-slime 
operation.  This  loss  is  strongly  in¬ 
fluenced  bv  the  value  of  the  solution 
in  the  filter  feed,  which  is  kept  as 
low  as  possible  by  manipulating  the 
secondary  thickeners  to  the  best  ad¬ 
vantage.  In  general,  tbe  primary 
filters  recover  about  80  per  cent  of 
the  dissolved  gold  fed  to  them  and 
the  secondary  filter  recovers  about  50 
per  cent  of  the  dissolved  value  in  its 
feed.  These  recoveries  vary  consider¬ 
ably  with  the  dilution  ratios  of  the 
filter  feed. 

Precipitation — Delayed  gold  disso¬ 
lution,  lack  of  adequate  wash  ahead 
of  filtration,  and  the  poor  filtering 
properties  of  the  slime  all  operate 
to  give  a  high  loss  of  dissolved  gold 
in  the  tailings.  To  keep  down  the 
value  of  the  plant  solutions  and  to 
compensate  in  part  for  the  conditions 
mentioned  in  the  foregoing,  a  high 
precipitation  ratio  is  maintained.  Nor¬ 
mally,  solution  from  three  points  in 
the  plant  goes  to  precipitation.  In 
the  usual  order  of  their  value  these 
solutions  are :  primary  filter  effluent, 
secondary  thickener  overflow,  and 
primary  thickener  overflow.  At  times 
when  good  settling  ore  is  under  treat¬ 
ment  it  is  possible  to  maintain  a  con¬ 
stant  counter-current  wash  ahead  of 
filtration  and  the  grade  of  the  pri¬ 
mary  filter  effluent  becomes  the  lowest. 
The  average  value  of  these  solutions 
after  they  are  collected  for  precipita¬ 
tion  varies  from  0.04  to  0.06  oz.  in 
gold  per  ton.  Free  cyanide  strength 
is  about  0.75  lb.  KCN  and  the  pro¬ 
tective  alkalinity  varies  from  0.10  to 
0.25  lb.  CaO  per  ton  of  solution. 

The  precipitation  plant  is  a  Merrill 
simultaneous  clarification-precipita¬ 
tion  unit.  Clarification  is  done  with 
8x6-ft.  leaves  suspended  in  an  llx9-ft. 
tank.  Precipitate  is  collected  in  two 
steel  bag  boxes  having  64  bags  each. 

The  clarification  equipment  has 
proved  to  be  very  flexible  and  eco¬ 
nomical.  Leaf  frames  have  an  under¬ 
cover  of  burlap,  which  is  sewed  to 
hold  vertical  wooden  stiffeners.  The 
life  of  the  undercovers  is  from  eight 
to  ten  months.  They  require  infre¬ 
quent  acid  treatment  because  as  long 
as  tbe  free  CaO  content  of  the  solu¬ 
tions  is  maintained  below  0.20  lb.  per 
ton,  no  deposition  of  lime  takes  place. 
The  clarifying  medium  is  unbleached 
muslin  made  in  the  form  of  a  close- 
fitting  envelope.  This  is  slipped  over 
the  frame  and  is  calked  into  place  at 
the  top  with  a  1^-in.  manila  rope. 
The  frames  are  removed  from  the 
tank  as  required  and  the  outer  cover 
is  sluiced  with  water,  after  which  it 
is  removed  for  final  washing  and  a 


fresh  cover  is  put  on  the  frame.  No 
acid  treatment  is  required  for  the 
muslin  outer  covers.  About  three  new 
covers  are  used  per  month.  The  solu¬ 
tions  in  this  plant  require  about  1 
sq.ft,  of  clarifier  area  per  ton  of 
solution  precipitated. 

The  clarifying  frames  are  connected 
to  a  4-in.  header  which  leads  to  the 
Crowe  vacuum  tower.  Connection  is 
made  with  a  railroad  union  having 
a  brass  seat  but  no  gasket.  After 
about  a  year’s  operation  some  trouble 
was  experienced  with  air  leaks  at 
these  connections,  which  resulted  in 
high  barren  tailings.  A  box  was  in¬ 
stalled  around  the  header  in  such  a 
manner  that  the  unions  are  now  com¬ 
pletely  submerged  in  solution.  This 
arrangement  insures  the  detection  of 
a  faulty  connection,  which  can  be 
remedied  before  serious  damage  is 
done.  It  was  found  that  an  air  leak 
at  this  point  would  result  in  a  dis¬ 
charge  of  air  bubbles  from  the  bags. 

Table  I — ^Power  Distribution 
Cal  Horr  Mill 


Da  vs 

Kw.-Hr. 

Unit 

Operated 

Ton  Trea 

Grushins  plant . 

12.2 

2.35 

No.  1  ball  mill  («). 

28.!) 

3.03 

No.  2  ball  mill  (a). 

.  28.1 

3.00 

Thickening  . 

.  31.0 

2.44 

Agitation  (5) . 

.  31.0 

0.58 

Filtration  . 

.  30.6 

2.89 

Solution  handling.. 

.  31.0 

1.63 

Precipitation  . 

.  30.8 

0.90 

Lights  . 

15.0 

0.50 

Total . 

17.55 

(a)  Based  on  total  tonnage,  25  per  cent 
of  which  was  primary  slime. 

(b)  Does  not  include  air,  which  was  fur¬ 
nished  by  mine  compressor. 

Table  II — Consumption  of  Heavy 
Chemicals,  Cal  Horr  Mill 

Ll).  per  Ton 


2^4-in.  steel  balls .  0.25 

4- in.  steel  balls .  0.25 

5- in.  steel  balls .  0.26 

Lime  (65  per  cent  CaO) .  11.30 

Calcium  cyanide .  1.55 

Zinc  dust .  0.0!) 

Lead  acetate .  0.000 


Zinc  dust  is  added  to  the  clarified 
gold  solution  by  means  of  a  belt  feeder 
which  discharges  into  a  mixing  cone. 
The  bottom  of  the  cone  is  connected 
to  a  1-in.  centrifugal  pump  which 
delivers  the  zinc  to  the  main  gold  line 
about  15  ft.  ahead  of  the  filter  bags. 
The  pump  as  installed  operated  at 
1,725  r.p.m.,  but  better  results  and 
lower  zinc  consumption  were  obtained 
by  increasing  the  impeller  speed  to 
2,100  r.p.m.  A  duplicate  pump  is 
kept  on  hand,  and  it  is  necessary  to 
change  pumps  monthly  for  best  re¬ 
sults,  because  they  foul  rapidly  with 
zinc  dust. 

Pressure  on  the  precipitate  bags  is 
a’lowed  to  go  as  high  as  5  lb.  per 
square  inch.  When  this  point  is 
reached  the  flow  to  the  box  is  cut  off’ 
and  the  coating  of  precipitate  on  the 


walls  of  the  bags  is  worked  down  to 
the  bottom  by  hand.  This  procedure 
requires  about  30  min.  and  is  effective 
in  relieving  the  pressure.  No  ill  ef¬ 
fects  result  from  the  practice,  because 
the  bags  are  “worked  down’’  under 
solution  and  the  discharge  of  the  box 
is  by-passed  to  the  clarification  tank 
for  about  15  min.,  when  the  box  is 
returned  to  service.  The  plant  as  a 
whole  gives  excellent  performance. 
Barren  solutions  consistently  assay  a 
trace  in  gold  and  the  raw  precipitate 
contains  from  65  to  75  per  cent  gold 
and  silver.  Zinc-dust  consumption 
has  been  maintained  for  one  month  as 
low  as  0.02  lb.  per  ton  of  solution, 
but  the  margin  of  safety  was  too  nar¬ 
row  to  feed  at  this  rate  as  a  regular 
practice. 

Barren  solution  tonnage  is  esti¬ 
mated  by  measuring  the  flow  through 
a  12-in.  rectangular  weir  which  is  cut 
in  the  end  of  the  steel  box.  Measure¬ 
ment  is  made  with  a  hook  gage 
mounted  in  a  stilling  box.  The  rate 
of  discharge  is  calculated  with  the 
Francis  formula.  Bullion  clean-ups 
are  usually  within  1  or  2  per  cent 
of  that  calculated  from  solution  ton¬ 
nages  and  assays.  The  accuracy  of  the 
tonnage  measurement  is  due  to  the 
low  velocity  of  approach  of  the  solu¬ 
tion,  a  factor  inherent  in  the  con¬ 
struction  of  the  box.  Solution  sam¬ 
pling  is  automatic — another  factor 
which  accounts  for  the  close  cheeks  on 
the  clean-ups. 

liejining  Practice — The  only  disad¬ 
vantage  to  the  type  of  precipitation 
equipment  in  use  is  that  clean-ups 
require  more  work,  and  more  time  is 
consumed,  than  in  cleaning  up  plate 
and  frame  presses.  The  following 
procedure  is  explained  in  some  detail 
as  one  which  has  been  evolved  to  do 
the  work  with  a  minimum  amount  of 
time  and  equipment; 

Clean-ups  are  normally  made  twice 
I>er  month,  although  when  the  grade 
of  the  mill  ore  drops,  it  is  possible  to 
extend  this  to  a  monthly  period.  When 
the  flow  of  solution  to  the  box  is 
stopped,  the  bags  are  blown  with  air 
at  6-lb.  pressure  for  one  hour.  The 
full  bags  are  then  removed  and  the 
box  is  returned  to  service  at  once. 
The  inner  muslin  bags  are  removed 
in  the  refinery  and  the  outer  canvas 
bags  are  scrubbed  for  re-use.  Precipi¬ 
tate  in  the  inner  bag  contains  about 
60  per  cent  moisture  and  is  removed 
by  shaking  the  bag  in  such  a  man¬ 
ner  that  a  ball  of  precipitate  is  formed 
in  the  bottom.  The  ball  is  dropped 
into  a  3x6-ft.  steel  pan  by  inverting 
the  hag.  This  procedure  reclaims  the 
bulk  of  the  precipitate,  which  is  dried 
to  about  40  per  cent  moisture  by  plac¬ 
ing  the  pan  over  an  open  wood  fire. 
The  inner  bags  which  still  contain 
precipitate  are  dried  in  a  pan  over- 
(Continued  on  page  409) 
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Labor  Problem 
Skillfully 
Handled 

Many  tongues  and  lack  of  previous  training  give  rise 
to  the  capataz  system  —  Welfare  essentials  are  observed 

I.  B.  Stapler 

M anager,  Southern  Division 
Marsman  &  Company, 

Manila,  P.  I. 


FORTY-THREE  distinct  native 
dialects  are  spoken  in  the 
Philippine  Islands,  presenting  a 
serious  obstacle  in  drawing  up 
labor  contracts.  English  and  Spanish 
form  the  only  basis  of  general  speech 
among  and  with  the  natives,  as  it  is 
uncommon  for  an  individual  to  be 
familiar  with  more  than  one  or  two 
dialects.  However,  a  large  percentage 
of  the  laborers  do  not  understand 
either  ’of  these  two  tongues.  This  cir¬ 
cumstance  requires  that  superintend¬ 
ents  and  shift  bosses  must  give  their 
orders  largely  through  interpreters. 

The  general  procedure  of  control¬ 
ling  labor  throughout  the  Islands  is 
therefore  based  on  the  use  of 
native  bosses,  commonly  known  as 
‘‘capataze^’,  who  are  chosen  from  the 
most  experienced  workmen  and  who 
also  must  speak  either  English  or 
Spanish.  There  is  a  head  capataz  for 
each  department,  such  as  the  mine, 
the  mill,  and  the  power  house,  and 
under  him  are  assistants  of  various 
ranks  as  the  organization  may  require. 
In  the  mine,  for  example,  the  sub¬ 
bosses  grade  down  through  shift 
capatazes,  level  capatazes,  tramming 
capatazes,  section  capatazes,  to  stope 
capatazes.  Under  the  close  super¬ 
vision  and  direction  of  experienced 
white  bosses,  these  men  are  respon¬ 
sible  for  the  work  done  by  the  labor 
groups  in  their  charge.  A  group  may 
include  as  many  as  500  men  for  a  head 
capataz  down  to  10  or  15  for  a  junior 
stope  capataz. 

The  Filipino  has  no  background  of 
long  years  of  mining  experience,  such 


as  the  peon  in  Mexico  has,  for  ex¬ 
ample.  Although  placer  mining  has 
been  practiced  in  the  Islands  for  cen¬ 
turies,  lode  mining  was  probably  not 
undertaken  until  the  Spanish  r%ime, 
when  it  was  largely  confined  to  the 
oxidized  vein  sections  above  water 
level.  Not  until  the  American  occupa¬ 
tion  did  lode  mining  become  important, 
although  production  was  then  confiaed 
largely  to  the  Baguio  and  Masbate 
districts,  with  the  scale  of  operation 
relatively  small.  From  1925  to  1930 
considerable  expansion  took  place  and 
larger  numbers  of  natives  took  up 
mining  as  a  steady  employment. 

The  rise  in  value  of  gold  to  $35  an 
ounce  and  the  subsequent  mining 
boom  in  which  many  companies  have 
started  work,  with  each  year  seeing 
some  of  them  reaching  production, 
have  resulted  in  a  scarcity  of  trained 
mining  labor.  Operators  have  been 
faced  with  the  necessity  of  taking  men 
from  the  farms,  forest,  and  rice  pad¬ 
dies  and  teaching  them  the  rudiments 
of  mining  practice.  This  relates  par¬ 
ticularly  to  the  new  lode  mining  dis¬ 
tricts,  such  as  Paracale,  Mambulao, 
and  Surigao,  and  has  obviously  re¬ 
sulted  in  higher  operating  costs  than  if 
trained  labor  had  been  available. 

When  one  considers  the  difficulties 
encountered,  such  as  the  handicap  of 
language,  inexperience,  the  physical 
weakness  of  the  average  workman, 
and  the  atmosphere  of  tropical  lan¬ 
guor,  it  is  remarkable  that  really  cred¬ 
itable  results  have  been  obtained. 
Under  such  conditions,  it  is  important 
that  the  white  operating  staffs  be 


made  up  of  capable  men  with  long 
training  in  their  respective  duties  and 
of  such  temperament  and  character 
that  they  can  handle  the  native  work¬ 
men  with  firmness  but  with  patience 
and  fairness  during  their  training 
and  operating  routine. 

The  administrative  staff  of  the 
average  producing  property  is  com¬ 
posed  of  the  following:  general  super¬ 
intendent,  mine  superintendent,  mill 
superintendent,  chief  accountant,  chief 
engineer,  superintendent  of  the  me¬ 
chanical  and  electrical  departments, 
superintendent  of  the  power  depart¬ 
ment,  master  mechanic,  and  resident 
physician.  Depending  on  the  size  of 
the  operation,  the  mine  department 
will  consist  of  shaft  foremen,  level 
and  section  foremen,  and  a  varying 
number  of  shift  bosses.  The  mill  de¬ 
partment  will  have  from  three  to  six 
shift  bosses.  These  are  carefully 
chosen  on  the  basis  of  their  experience 
records  and  general  character,  and 
are  largely  of  American  nationality, 
although  English,  Scotch,  Germans, 
Russian,  Filipino,  and  other  nationali¬ 
ties  are  represented  on  the  staffs. 
These  men  direct  the  native  employees 
varying  in  number  from  500  to  over 
3,000  at  some  of  the  larger  properties. 

Various  methods  are  followed  in 
hiring  labor.  In  general  a  workman  ap¬ 
plying  is  usually  given  a  rustling  card 
or  other  form  of  identification  enabling 
him  to  remain  in  camp  a  specified 
time.  Those  required  are  then  chosen 
from  the  morning  employment  line  by 
a  staff  member.  In  the  newer  districts 
it  has  been  found  advisable  to  have  the 
general  sui>erintendent  do  all  hiring. 
Before  going  to  work  the  applicant 
must  pass  a  physical  examination  and 
fill  out  a  detailed  employment  card 
giving  his  name,  age,  cedula  number, 
home  address,  members  of  family,  and 
his  past  employment  record.  He  is 
then  given  a  number  and  identification 
disks  known  as  chapas.  His  employ¬ 
ment  card  is  kept  up  to  date,  showing 
his  rate  of  pay,  promotions,  days  ab¬ 
sent,  and  general  performance. 

Coming  on  shift,  a  workman  turns 
in  one  chapa  at  the  time-keeping  office 
and  retains  one  for  identification.  He 
must  then  check  in  to  his  respective 
capataz.  Time  checkers  with  the  orig¬ 
inal  chapa  list  make  regular  rounds  on 
surface  and  underground,  and  identify 
each  man  against  his  proper  work  ac¬ 
count.  Each  capataz  also  makes  up 
his  list  of  names  and  chapa  numbers, 
which  in  turn  are  checked  and  ap¬ 
proved  by  the  shift  boss  or  department 
head  involved,  prior  to  delivery  to  the 
accounting  department.  Inexperienced 
men  are  first  put  to  work  on  surface 
jobs  and  promoted  to  higher  pay  work 
in  mine  and  mill,  as  they  show  ability. 

After  a  man  starts  work,  the  chief 
problem  of  greatest  importance  is  to 
teach  him  the  rudiments  of  safe  mining 
practice.  It  is  difficult  to  accomplish 
this  individually,  so  that  most  of  the 
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A  MUSCULAR  GROUP  that  might  interest 
a  sculptor.  Two  men  on  a  iockhammer 
make  drilling  easier,  especially  when 
starting  a  hole,  as  here.  This  is  one  of 
Benguet's  workings 


AN  IGOROT  DANCE,  al  fresco. 
The  natives  of  the  Mountain 
Province  are  fond  of  this  form  of 
amusement  and  frequently  put  on 
exhibitions  at  the  various  camps 


WAITING  FOR  THE  CAGE  on  the  200  level  of  the 
United  Paracale  mine.  Hard-boiled  hats,  rubber 
boots,  and  carbide  lamps  impart  a  familiar  look 
to  these  miners  that  helps  the  foreign  boss  feel 
at  home 


PHILIPPINE 

LABOR 

At  Work 
and 

At  Ease 


MINE  SHIFT  ready  to  go  underground  at  one  of 
Benguet  Consolidated's  properties.  Each  man 
turns  in  a  chapo,  or  identification  disk,  at  the 
timekeeper's  office  and  retains  the  other.  He  then 
reports  to  his  capatas  and  is  again  checked  under¬ 
ground  by  the  time  office  against  his  work  account 


LABORERS  IN  THE  MILL,  scrubbing  a  drum  iilter.  Evidently  the  two 
workmen  in  the  center  iind  shoes  uncomfortable,  though  one  of  them 
has  already  resorted  to  a  brndage 


LIFE  is  not  all  work  for  Benguet  Consolidated's  native  employees.  The 
dance,  or  baile,  or  whatever  this  function  may  be  called  in  the  myriad 
dialects  of  the  Islands,  is  being  held  in  their  recreation  hall 


QUARTERS  FOR  LABORERS  at  Suyoc  Consolidated  camp. 
These  houses  are  built  of  galvanized  iron.  Efforts  are 
made  to  keep  conditions  sanitary 


FILIPINO  MINE  CAPATAZES  in  the  employ  of  Benguet  Consolidated. 
Through  tnese  native  bosses,  who  are  specially  trained  for  their  work 
and  of  better  education  than  the  men  below  them,  the  laboring  force, 
of  varied  tribe  and  tongue,  is  effectively  directed.  This  system  is  used 
throughout  the  industry 
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larger  companies  follow  the  plan  of 
having  regular  meetings  of  all  capa- 
tazes,  presided  over  by  the  mine  super¬ 
intendent,  and  a  course  of  instruction 
is  given  in  the  fundamentals  of  mining. 
Safety-first  methods  are  particularly 
stressed.  The  various  forms  of  timber¬ 
ing  are  shown,  and  the  importance  of 
picking  and  barring  down  loose  rocks 
is  stressed.  Proper  methods  of  drilling 
are  demonstrated  and  various  types  of 
rounds  are  shown.  The  correct  se¬ 
quence  in  blasting  holes  is  taught  and 
safety  precautions  in  firing  both  with 
caps  and  fuse  and  electric  detonators 
are  demonstrated.  These  and  many 
other  important  details  are  covered 
and  the  men  are  trained  to  be  mentally 
alert  and  impressed  with  their  respon¬ 
sibilities.  Only  one  subject  is  usually 
taken  up  at  each  meeting,  to  prevent 
confusion  of  ideas.  The  capatazes  are 
instructed  to  pass  this  information  on 
to  the  men  under  their  charge.  In 
making  their  rounds  the  shift  bosses 
are  always  accompanied  by  the  capa- 
taz  of  the  particular  area  involved,  and 
direct  instruction  is  given  as  needed  in 
the  stopes  and  working  faces. 

Safety  Work  Vital 

The  average  man  when  first  starting 
work  is  usually  careless  of  his  own 
safety  and  that  of  his  fellow  workmen, 
with  little  realization  of  the  dangers 
connected  with  electricity,  compressed 
air,  fast-moving  gears  and  belts,  and 
other  mechanical  devices.  Knowledge 
of  safe  methods  is  therefore  of  pre¬ 
dominating  importance.  In  most  mines 
a  man  is  not  allowed  to  work  under¬ 
ground  without  a  hard-boiled  hat  and 
he  must  own  a  carbide  light  in  good 
operating  condition.  Many  employees 
have  never  been  accustomed  to  wearing 
shoes,  but  every  effort  is  made  to  have 
them  wear  light  rubber  boots  or  at 
least  rubber-soled  shoes.  A  safety  bul¬ 
letin  board  helps  to  create  interest, 
with  a  blackboard  on  which  life-size 
pictures  are  drawn  showing  how  acci¬ 
dents  happen.  Such  sketches  carry 
the  names  of  the  men  who  have  figured 
in  the  accidents  pictured,  which  gives 
a  personal  touch. 

Another  important  factor  in  increas¬ 
ing  the  efficiency  of  the  laborers  is  the 
improvement  of  their  general  living 
conditions,  through  the  provision  of 
better  sanitary  arrangements,  comfort¬ 
able  living  quarters,  and  the  encour¬ 
agement  of  a  more  balanced  diet.  In 
certain  parts  of  the  Islands,  a  daily 
rice  ration  is  given  each  employee  as 
part  of  his  daily  wage.  The  original 
purpose  of  this  was  to  assure  the  men 
a  daily  meal,  as  the  Filipino,  being  an 
inveterate  gambler,  will  often  lose  his 
entire  monthly  wages  at  a  cock  fight 
or  in  a  game  of  chance.  More  recently 
the  greater  development  of  company 
stores  and  credit  arrangements  for 
employees  make  the  ric^  ration  no 
longer  necessary. 


The  larger  producing  companies 
usually  maintain  their  own  barrios, 
with  well-constructed  houses  for  both 
families  and  single  men,  entirely  under 
company  jurisdiction,  with  their  own 
police,  sanitary  inspectors,  schools, 
grocery,  and  cold  stores.  If  the  camp 
is  located  in  an  isolated  district  the 
companies  operate  their  own  movies, 
giving  performances  three  or  four 
times  a  week.  Bowling  alleys  have 
been  provided  at  a  number  of  proper¬ 
ties;  also  sports  fields,  and  employees 
are  encouraged  to  enter  the  various 
sports.  Basket  ball  and  baseball  have 
proved  the  most  popular. 

Of  Another  Class 

The  circumstances  connected  with 
Philippine  mining  labor  and  the  types 
mentioned  should  not  be  confused  with 
those  surrounding  the  better-educated 
and  well-trained  office  worker  or 
executive.  In  this  class  will  be  found 
excellent  clerks,  stenographers,  ac¬ 
countants,  master  mechanics,  chief 
electricians,  and  engineers  who  have 
graduated  either  from  business  and 
trade  schools  or  universities.  Many 
Filipinos  of  the  educated  class  have 
graduated  from  American  or  European 
universities  and  will  be  found  in  engi¬ 
neering  departments,  in  executive  posi¬ 
tions,  or  consulting  activities. 

Any  comparison  of  wage  scales  must 
be  viewed  on  the  basis  of  the  unit  of 
work  produced  by  the  individual,  and 
in  conjunction  with  the  mode  of  life  in 
the  Islands  and  the  cost  of  living.  The 
wages  paid  are  considerably  higher 
than  in  surrounding  Oriental  countries, 
such  as  Japan,  China,  French  Indo- 
China,  and  the  Dutch  East  Indies. 

In  the  average  mining  camp,  board 
and  lodging  will  cost  from  12  pesos 
per  month  for  simple  food  up  to  30 
pesos  for  the  best,  which  Avill  include 
the  usual  rice  and  fish  with  a  choice  of 
eggs,  chicken,  meat,  and  vegetables. 
Other  living  expenditures  are  amaz¬ 
ingly  low.  A  small  but  livable  house 
can  be  built  for  25  pesos,  with  all  ma¬ 
terials  at  hand  in  the  local  forest  and 
jungle,  and  not  a  nail  used  in  con¬ 
struction.  An  excellent  house  may 
cost  400  pesos  and  will  accommodate 
from  five  to  ten  persons.  Furniture  is 
produced  from  loca'  trees  and  plants, 
and  the  average  Filipino  laborer  pre¬ 
fers  a  sleeping  mat  on  a  hard  floor  to 
the  most  luxurious  bed.  Well-fitted 
linen  suits  will  cost  8  pesos  and  a  good 
pair  of  Japanese  shoes  can  be  pur¬ 
chased  for  1.50  pesos  with  other  items 
in  proportion.  One  peso  equals  $0.50 
United  States  currency. 

The  base  wage  rate  for  ordinary' 
labor  will  vary  from  0.70  peso  to  1 
peso  per  shift  of  nine  hours  on  the 
surface  and  eight  hours  in  the  mines. 
Miners  and  timbermen  receive  from 
1.20  to  2.50  pesos,  with  contractors 
often  averaging  4  to  5  pesos  per  day. 
Capatazes  receive  from  2.50  to  5  pesos 


per  shift.  Mechanics,  electricians, 
power-house  operators,  and  similar 
workmen  are  paid,  depending  on  length 
of  service,  from  2  to  4  pesos  per  shift. 
The  total  mine  payroll  will  average 
from  1.40  to  1.60  pesos  per  shift  for 
total  shifts  employed. 

The  pay  is  limited  only  by  accom¬ 
plishment.  I  know  a  number  of  com¬ 
petent  Filipino  master  mechanics, 
electricians,  and  engineers  earning  sal¬ 
aries  of  400  to  500  pesos  per  month. 
Mining  labor  receives  the  highest  av¬ 
erage  wages  of  any  industry  in  the 
Philippine  Islands  and  without  doubt 
the  men  are  the  most  favorably  situ¬ 
ated  workers  in  the  Orient. 

Output  per  man  employed,  however, 
is  about  one-sixth  of  that  usually  ob¬ 
tained  in  American  mines,  so  that 
although  the  wages  may  appear  low, 
the  cost  for  labor  per  ton  of  ore  pro¬ 
duced  is  little  less  than  for  operations 
of  similar  size  in  the  States. 

Employees  are  amply  protected  by  a 
Government  compensation  and  acci¬ 
dent  benefit  law,  which  assures  reason¬ 
able  payments  during  the  period  of 
lost-time  accidents  and  just  settlements 
to  families  in  case  of  death.  The  ratio 
of  fatal  accidents  per  100,000  man¬ 
shifts  worked  compares  favorably  with 
that  of  American  experience. 

All  mining  companies  must  maintain 
hospitals  of  a  size  proportional  to  the 
number  of  men  employed.  For  the 
larger  companies  these  may  have  100 
beds  or  more  and  represent  a  substan¬ 
tial  investment,  with  every  modern 
facility,  in  charge  of  a  resident  physi¬ 
cian  with  a  staff  of  assistants  and 
trained  nurses.  Free  medical  exami¬ 
nation  and  hospitalization  are  given 
all  employees  where  the  circumstances 
are  connected  with  employment,  these 
including  a  man’s  family  where  medical 
examination  is  needed.  A  reasonable 
charge  is  made  for  services  arising  out 
of  circumstances  not  incident  to  em¬ 
ployment.  All  employees  of  the  larger 
companies  are  tested  and  treated  for 
malaria,  dysentery,  hookworm,  and 
other  tropical  intestinal  parasites. 

Climate  Varies 

Although  climatic  conditions  vary 
from  tropical  in  the  lowlands  to  tem¬ 
perate  in  such  camps  as  Suyoc  and 
Baguio,  at  elevations  of  4,000  and 
5,000  ft.,  the  average  conditions  are 
pleasant  and  healthful,  provided  rea¬ 
sonable  precautions  are  taken  and 
restraint  is  used  against  excesses  of 
any  kind.  The  health  of  employees 
and  operating  staff  officials  is  of  vital 
importance.  Provision  of  clean  and 
sanitary  barrios  for  the  workmen  re¬ 
duces  the  labor  turnover  and  builds  up 
efficiency.  Cool  and  comfortable  quar¬ 
ters  for  staffs  and  families  are  a  prime 
necessity.  Protection  against  tropical 
disease  can  be  won  only  by  proper 
medical  attention  and  sanitary  vigi¬ 
lance. 
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Recreation  and  reasonable  social 
activities  form  an  important  part  in 
keeping  morale  at  a  high  level  and  the 
large  camps,  such  as  Baguio  and  Para- 
cale,  have  country  clubs,  making  a 
common  meeting  place  for  staff  mem¬ 
bers  of  all  companies. 

The  Filipino  differs  little  from  other 
nationalities  in  variety  of  mental  atti¬ 
tudes,  performance,  and  general  char¬ 
acteristics  of  the  laboring  class  the 
world  over.  Carefully  chosen  and 
trained,  and  properly  handled,  the 
workman  within  the  limits  of  his 
physical  ability  and  experience,  will 
average  up  well  for  faithfulness  and 
conscientious  performance  of  the 
duties  assigned  him. 


“Safety  First” 

In  the 

Philippines 


▼  ▼  T 

Cal  Horr  Cyanides 
Unusual  Ores 

{Continued  from  page  404) 

the  same  fire,  and  after  this  step  more 
precipitate  is  removed  by  careful 
shaking.  There  is  danger  of  excessive 
dusting  at  this  point  unless  great  care 
is  observed.  After  this  final  cleaning, 
the  inner  bags  are  burned  and  the  ash 
and  precipitate  are  combined  with 
the  remainder  of  the  clean-up. 

Total  clean-up  averages  about  33 
per  cent  moisture.  The  following  flux 
is  used:  Borax  glass,  35  per  cent  of 
dry  precipitate;  soda  ash,  15;  silica, 
7  and  manganese  dioxide,  8.  Precipi¬ 
tate  is  sacked  in  No.  10  paper  bags 
for  charging  into  the  melting  furnace. 

Smelting  is  done  in  a  D.  F.  C.  oil- 
fired  furnace,  which  holds  a  No.  150 
graphite  crucible.  A  single  charge 
requires  three  to  four  hours  to  melt. 
Slags  from  smelting  appear  to  be 
clean  but  actually  contain  as  high  as 
50  oz.  of  fine  gold  per  ton,  and  are 
treated  to  recover  part  of  this  value. 

At  the  time  of  pouring  the  slag  is 
granulated  in  water.  It  is  saved  and 
after  air  drying  is  crushed  through 
20-mesh  in  the  assay  office  pulverizer. 
Special  pulverizer  plates  are  reserved 
for  this  service  to  prevent  salting  of 
mine  samples.  The  20-mesh  slag  is 
concentrated  in  a  10-ft.  sluice  box. 
This  operation  yields  about  60  per 
cent  of  the  contained  bullion  in  the 
form  of  prills,  and  the  sluice-box  tail¬ 
ings  are  sent  to  the  ball  mills  in  the 
cyanide  plant. 

Power  Requirements — Power  is  fur¬ 
nished  to  the  mine  through  a  system 
which  includes  the  hydro-electric  plant 
of  the  North  Luzon  Power  Company 
and  the  diesel  plants  at  the  Balatoc 
and  Benguet  Consolidated  mines.  A 
stand-by  diesel  engine  rated  at  140  hp. 
is  installed  at  Cal  Horr  to  serve  the 
essential  units  on  the  cyanide  plant 
in  the  event  of  a  power  interruption. 
Distribution  of  power  in  the  mill  for 
a  typical  month  is  shown  in  Table  I 
on  page  404. 


As  elsewhere,  Benguet  Consolidated  finds  this  policy  gives 
good  results— Proper  training  of  men 
gets  close  attention 


S.  M.  Jarrett 

Safety  Engineer,  Benguet  Consolidated  Mining  Company, 
Manila,  P.  I. 


SAFETY  WORK  is  not  an  in¬ 
novation  with  the  Benguet 
Consolidated  Mining  Company. 
During  the  early  stages  of 
development,  its  officials  realized  that 
mining  in  the  tropics  coupled  with 
the  conditions  attendant  upon  the  use 
of  inexperienced  labor  presented  two 
big  obstacles  to  be  overcome.  An  edu¬ 
cational  and  constructive  safety  pro¬ 
gram  was  therefore  established  as  an 
important  and  definite  part  of  their 
work. 

Labor  conditions  in  the  Islands 
when  the  mine  w'as  in  the  development 
stage  were  probably  as  unfavorable  as 
those  found  in  any  part  of  the  world. 
The  Filipino  people  were  small  in 
stature  and  chiefly  agriculturists  by 
nature.  They  came  from  many  differ¬ 
ent  tribes,  each  tribe  speaking  a  dif¬ 


ferent  dialect.  Several  of  the  tribe's 
are  non-Christian  and  even  today 
they  may  occasionally  indulge  in  a 
head  hunt. 

The  Igorots  are  a  sturdy  non-Chris¬ 
tian  people,  and  it  is  found  that  by 
keeping  enough  of  them  to  make  about 
30  per  cent  of  the  total  and  placing 
them  at  work  with  other  tribes,  a  suit¬ 
able  blend  of  strength,  intelligence, 
and  peace  is  maintained  on  the  force. 
This  use  of  different  tribes  in  the  same 
work  was  difficult  at  first,  but  during 
the  years  that  the  practice  has  gone 
on,  a  friendly  feeling  has  been  devel¬ 
oped  among  the  various  tribes  which 
has  been  carried  back  from  the  mine 
to  the  barrios  and  has  been  a  power¬ 
ful  factor  in  bringing  about  harmony 
between  the  people  of  Northern  Luzon. 
Table  I  shows  the  various  tribes  em- 


Table  I — Percentage  of  Labor  by  Tribes,  as  Employed  by  Benguet 
Consolidated  on  April  1,  1937,  Compared  to  March  1,  1937,  Percentage 


Tribes 

Christian  Filipinos 

Pangasinanes . 

Ilocanos . 

Mestizos . 

Tagalogs . 

Visayanos . 

Bicoianos . 

Pampangos . 

Totals . 

Igorots,  Non-Christians 

Kiangans . 

Bontocs . 

Benguets . 

Totals . 

Foreigners 

Russians . 

Hindus . 

Mexicans . 

Norwegians . 

Totals . 

Grand  totals . 


Total  April  1  Total  March  1 


.A.verage 

Average 

Man-shifts 

Per  Cent 

Man-shifts 

Per  Cent 

999.0 

46.16 

934.5 

46.25 

439.0 

20.29 

418.0 

20.69 

15.0 

0.69 

20.0 

0.99 

12.0 

0.55 

17.0 

0.64 

12.0 

0.55 

11.0 

0.54 

3.0 

0.14 

6.0 

0.30 

6.0 

0.28 

8.0 

0.40 

1,486.0 

68.66 

1,414.5 

70.01 

336.5 

15.55 

301,0 

14.90 

235.5 

10.88 

211.0 

10.44 

101.0 

4.67 

90.0 

4.45 

673.0 

31  10 

602.0 

29  79 

2.0 

0.09 

2.0 

0.10 

1.0 

0.05 

1.0 

0.05 

1.0 

0.05 

1.0 

0  05 

1.0 

0.05 

0.0 

0.00 

5.0 

0.24 

4.0 

0  20 

2.164.0 

100  00 

2.020.5 

100.00 
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Fig.  1  ...  A  MONTHLY  ANALYSIS,  by  frequency  and  severity,  of  accidents 
occurring  in  Benguet  Consolidated's  mine  department  in  1936.  It  is  based  on  the 
number  of  accidents  per  1,000,000  hours  vrorked.  During  1936  there  were  lour 
fatalities,  one  in  March,  one  in  June,  and  two  in  July.  Six  thousand  days  have 
been  charged  for  each  fatality 
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Fig.  2  .  .  .  AN  ANALYSIS,  BY  CAUSE,  of  289  injuries  received  by  employees  in 
Benguet  Consolidated's  mine  department  in  the  year  1936 


ployed  in  the  mine  at  Benguet  and  the 
])ercentage  of  eacdi. 

Mo.st  of  the  laborers  are  unable  to 
read  or  write,  and  it  was  necessary 
during  the  early  days  of  development 
to  train  them  in  every  phase  of  the 
work.  Key  men  were  selected  from 
the  younger  men  who  had  had  the  ad¬ 
vantage  of  a  limited  education.  They 
were  developed  into  capatazes  and 
work  directly  under  American  super¬ 
vision.  To  them  American  bosses  issue 
all  orders  and  they  in  turn  relay  the 
orders  to  the  workmen  and  see  that 
they  are  carried  out.  Many  of  the 
capatazes  now  speak  several  dialects 
and  the  orders  in  most  eases  are  issued 
to  the  workman  in  his  own  tongue. 
The  capatazes  are  continually  schooled 
in  various  mining  methods  and  opera¬ 
tions.  Years  of  training  in  safety  and 
other  educational  work  for  both  capa¬ 
tazes  and  the  workmen,  with  the  actual 
experience  these  have  obtained,  are 
now  producing  results. 

Safety  schools  are  still  held  weekly, 
and  every  capataz  must  attend.  All 
accidents  are  analyzed  and  means  of 
preventing  their  repetition  decided 
upon.  In  addition  to  accident  preven¬ 
tion,  training  is  given  in  proper 
methods  of  mining,  timbering  drifts, 
.slopes,  and  rai.ses  in  various  types  of 


ground,  and  the  proper  methods  of 
loading  and  drilling  rounds,  tramming 
cars,  and  doing  other  operations. 
Mining  methods  are  .standardized  as 
much  as  possible  to  eliminate  confu¬ 
sion,  and  a  book  of  safety  rules  is 
issued  to  each  capataz  to  assist  him  in 
his  work.  The  Safety  Department  also 
publishes  a  safety  paper  each  month, 
containing  pertinent  information  and 
camp  news.  The  medical  staff  contrib¬ 
utes  an  article  to  each  issue  relative  to 
tropical  and  other  diseases  and  ail¬ 
ments  most  common  among  the  Fili¬ 
pino  people.  These  articles  have 
proved  most  helpful  and  beneficial  to 
both  the  Filipinos  and  the  American 
staff. 

Regular  attendance  at  these  safety 
meetings  is  mandatory  and  at  the  same 
time  is  rewarded  by  an  extra  shift’s 
pay  each  month.  The  company  does 
everything  possible  to  make  the  work 
interesting.  Prizes  are  given  for  the 
best  records  made  by  the  men.  Each 
capataz  who  brings  his  crew  through 
a  month  without  having  a  lost-time 
accident  likewise  receives  a  shift’s 
pay  extra.  As  further  inducement  a 
certificate  of  merit  is  awarded  to  the 
capataz  who  works  three  months  with¬ 
out  having  a  lost-time  accident  among 
his  crew.  A  bronze  medal  is  awarded 


for  a  six  months’  record  and  a  sterling 
silver  medal  for  one  year’s  service 
without  an  accident.  A  certificate  of 
merit  is  also  awarded  the  employee 
who  works  an  entire  year  without  a 
lost-time  accident. 

An  executive  safety  committee  meet¬ 
ing  is  held  once  each  month.  The  gen¬ 
eral  superintendent  is  chairman  of 
this  committee.  Its  members  are  the 
department  heads.  A  representative 
is  present  from  the  workmen’s  com¬ 
mittee.  All  safety  problems  of  major 
importance  are  discussed  and  a  general 
review  is  given  of  the  work  done  by 
the  department  committee. 

Department  committee  meetings  are 
also  held  once  a  month.  The  superin¬ 
tendent  of  the  department  presides. 
Shift  bosses,  foremen,  and  representa¬ 
tives  from  the  workmen’s  committee  at¬ 
tend.  Lost-time  accidents  are  discussed 
and  further  safety  recommendations 
are  made. 

Miners’  safety  committee  meetings 
are  held  each  week.  Owing  to  the  great 
number  of  men  employed  it  is  neces¬ 
sary  to  hold  these  in  sectional  groups. 
The  capataz  in  charge  of  the  section 
acts  as  chairman.  Accident  data  and 
talks  on  interesting  topics  on  safety 
are  prepared  by  the  safety  engineer. 
These  are  illustrated  by  simple  charts, 
graphs,  and  pictures  of  various 
methods  of  mining.  The  illustrations 
are  explained  to  the  men  in  their  own 
dialect  by  various  capatazes,  so  that 
all  can  understand. 

First-aid  training  has  been  con¬ 
ducted  on  a  large  scale  during  the  past 
year.  All  of  the  capatazes  are  being 
trained  in  rendering  first  aid  to  the  in¬ 
jured  in  accordance  with  United  States 
Bureau  of  Mines  standards.  After 
completing  these  courses  the  men  are 
awarded  company  first-aid  certificates. 
First-aid  teams  are  then  formed  and 
competitive  contests  are  held  between 
the  different  units  and  camps.  Useful 
prizes  are  given.  The  capatazes  who 
are  now  trained  in  first  aid  will  be 
used  as  assistants  later  to  train  the  en¬ 
tire  personnel.  All  underground  levels 
are  equipped  with  first-aid  kits, 
stretchers,  and  blankets.  A  detailed 
report  is  made  of  every  injury.  This 
is  checked  and  signed  by  the  general 
capataz  and  the  American  boss. 

The  company  maintains  a  hospital 
at  the  mine  and  a  doctor  and  nurses 
are  employed  full  time.  Minor  cases 
are  taken  care  of  here,  and  all  serious 
cases  are  transferred  to  Baguio  to  the 
Notre  Dame  Hospital,  which  is  modem 
in  every  detail,  providing  the  best 
medical  care  and  treatment.  A  staff 
of  Filipino  doctors  working  under  the 
American  chief  surgeon  is  employed 
by  the  company.  Men  seeking  employ¬ 
ment  are  given  a  thorough  physical 
examination,  including  that  of  stools 
and  urine.  If  they  are  infested  with 
worms,  they  are  treated  before  being 
permitted  to  work.  Subsequent  exam¬ 
inations  are  given  every  six  months. 
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When  one  considers  the  fact  that 
mining  conditions  are  probably  as 
severe  in  the  Philippines  as  in  any 
place  in  the  world,  the  results  obtained 
in  safety  are  gratifying.  Up  to  1937 
no  mine  safety  orders  had  been  issued 
by  the  Philippine  Government  to  the 
mine  operators.  However,  when  one 
stops  to  consider  the  number  of  men 
employed  and  the  length  of  time  it 
takes  to  develop  these  men,  safety  and 
educational  training  of  a  high  stand¬ 
ard  is  vital  to  any  efficient  operation 
in  the  Islands,  whether  such  laws  exist 
or  not. 

During  the  thirty  years  of  operation 
no  labor  troubles  have  ever  confronted 
Benguet.  The  welfare  of  employees 
has  always  been  uppermost  in  the 
minds  of  the  company  officials.  The 
fair  treatment  given  the  former,  such 
as  adequate  living  quarters,  free 


Many  workmen  are  infested  with  vari¬ 
ous  types  of  diseases.  During  1936 
among  2,469  laborers  treated  for  intes¬ 
tinal  infestation,  60  per  cent  had 
roundworm,  24  per  cent  hookworm, 
and  16  per  cent  whipworm.  The  com¬ 
pensation  laws  here  in  the  Philippines 
are  based  on  the  compensation  laws  of 
the  United  States;  that  is,  the  miner 
gets  60  per  cent  of  his  average  earn¬ 
ings  when  injured  in  the  line  of  duty. 
Set  sums  are  6xed  for  deaths  and  for 
jjermanent  and  partial  disabilities. 
However,  the  management  has  spent 
many  times  the  sum  fixed  by  law  in 
taking  care  of  employees  in  non-indus- 
ti’ial  eases  such  as  pneumonia,  de- 
worming  treatments,  appendicitis, 
typhoid,  dysentery,  malai'ia,  and  vene¬ 
real  diseases.  Every  effort  has  been 
made  by  the  company  to  build  up  the 
employees  physica'ly  as  well  as  men- 


and  severity  rates  and  cumulative 
averages. 

During  1936  and  to  date  in  1937, 
the  mine  department  has  worked  on 
several  occasions  in  excess  of  a  quar¬ 
ter  million  man-hours  of  exposure 
straight  without  a  lost-time  accident. 
To  keep  everyone  conscious  of  the 
accident  trends  and  maintain  the  com¬ 
petitive  spirit  among  the  bosses,  a  bul¬ 
letin  board  located  near  the  collar  of 
the  shaft  showing  the  complete  cumu¬ 
lative  record  of  each  boss  is  kept  up. 
Any  accident  occurring  at  the  mine  is 
described  at  once  and  posted  on  the 
bulletin  board,  with  a  report  as  to  how 
it  occurred  and  how  it  might  have  been 
prevented. 

The  company  is  a  member  of  the 
>rational  Safety  Council  and  receives 
safety  posters  in  quantities  each 
month.  These  are  changed  daily  on  the 


HOMEMADE  SAFETY  POSTERS  such  as  Benguet  Consolidated  iinds  eliective.  These  illustrate  the  stories  oi  the  miner  who  used  his 

satety  rope  and  of  the  one  who  did  not 


schooling  for  children,  free  medical 
care,  playgrounds,  and  entertainment 
furnished  for  all  of  them,  has  resulted 
in  a  peaceful,  contented  camp. 

Inasmuch  as  rice  is  one  of  the  most 
important  products  of  the  Islands  and 
one  of  the  chief  foods  of  the  natives, 
each  employee,  except  the  higher-paid 
skilled  and  office  labor,  is  given  a  liter 
of  rice  at  the  end  of  the  shift — this  in 
addition  to  his  wages.  By  so  doing, 
the  company  is  assured  that  every  man 
has  food  to  eat,  regardless  of  how  un¬ 
wisely  he  may  spend  his  money. 

Recently,  the  Philippine  Govern¬ 
ment  has  organized  a  Bureau  of  Mines. 
One  of  its  purposes  is  to  formulate 
rules  and  r^ulations  governing  the 
safety  operations  of  the  mining  indus¬ 
try'  in  the  Islands.  Although  prior  to 
this  year  there  have  been  no  safety 
laws  or  regulations,  Benguet  Consoli¬ 
dated  has  been  a  law  unto  itse'f.  For, 
having  made  ‘‘Safety  and  the  Welfare 
of  Its  Employees"  such  a  paramount 
consideration  in  its  operations,  it  is 
ready  to  welcome  the  new  Bureau  of 
Mines  and  will  cooperate  with  it  to  the 
fullest  extent. 


bulletin  board  so  as  to  keep  accident 
prevention  always  before  the  men. 

The  graphs  in  Fig.  2  show  the  ac¬ 
cident  by  cause. 

Most  of  the  miners  go  barefooted 
and  the  Igorot’s  only  clothing  under¬ 
ground  is  a  gee-string.  The  feet  of  the 
o’der  men  are  so  deformed  from  years 
of  being  barefooted  that  it  would  be 
impossible  to  put  shoes  on  all  of  them, 
and  to  force  the  issue  as  a  safety  meas¬ 
ure  would  undoubtedly  increase  acci¬ 
dents.  Few  foot  accidents  are  recorded 
and  very  few  of  them  are  caused  by 
nail  punctures.  The  miners  know  that 
they  must  protect  their  feet  and  they 
are  taught  to  bend  over  all  nails  re¬ 
gardless  of  who  left  them  sticking  up. 

Falls  of  rock  are  the  chief  causes  of 
accidents.  The  only  safety  clothing 
the  mine  workman  wears  is  a  safety 
hit,  which  is  compulsory  for  all  un¬ 
derground  employees.  And,  inciden¬ 
tally,  on  highways  and  byways  it  is 
a  common  sight  to  see  a  miner  in  gee¬ 
string  and  highly  polished  safety  hat 
making  his  way  to  the  market,  the 
cinema,  or  elsewhere.  The  safety  hat 
is  now  a  badge  of  his  profession. 


tally.  Good  housing,  proper  sanitation, 
and  thorough  inspection  have  done  a 
great  deal  toward  decreasing  these  dis¬ 
eases  among  the  employees  and  their 
families. 

A  mine-rescue  station  is  provided, 
oquijiped  with  ten  sets  of  Gibbs  oxy¬ 
gen-breathing  apparatus.  These  are 
kept  in  readiness  for  immediate  use. 
An  oxygen  pump,  safety  lamps,  car¬ 
bon-monoxide  detectors,  inhalators, 
life  line,  and  flashlights  are  also  pro¬ 
vided.  Selected  men  are  trained  in 
mine-rescue  and  fire-fighting  work  and 
actual  recovery  problems  are  worked 
out  at  regular  training  periods  each 
month. 

During  1937  r  total  of  287  accidents 
were  recorded  at  Benguet  mine,  79  of 
which  involved  lost  time.  Using  the 
standard  method  of  computing  fre¬ 
quency  and  severity  rates,  the  graph 
in  Fig.  1  will  illustrate  the  accident 
trend  by  months.  During  1936  the 
cumulative  frequency  was  19.  The 
first  four  months  of  1937  the  average 
frequency  is  10.02,  or  52  per  cent 
below  the  same  period  for  1936.  This 
graph  shows  the  monthly  frequency 


412 


MINING  IN  THE  PHILIPPINES 


Engineering  and  Mining  Journal — Vol.lS8,No.8 


Some  Refractory 
Gold  Ores 


Of  the  Philippines 

Base  metals  and  cyanicides  offer  prob¬ 
lems  of  treatment  in  Paracale-Mambulao 
district  —  A  50-ton  smelter  is  built 


C.  A.  Weekley  .  . .  and  .  . .  S.  W.  Norton 


Chief  Metallurgist 
Marsinan  4"  Company 
Manila,  P.  I. 

rCH  HAS  BEEN  WRIT¬ 
TEN  concerning  the  gold- 
bearing  ores  of  the  Baguio 
district,  in  the  Philippines. 
These  ores,  however,  with  rare  excep¬ 
tion,  present  no  intricate  metallurgical 
problems.  In  general  they  are  crushed 
and  ground  to  reasonable  fineness,  the 
gold  is  dissolved  by  weak  cyanide  solu¬ 
tion  in  a  slime  plant,  and  the  values 
are  subsequently  precipitated  by  zinc 
dust.  The  resulting  product  is  a  dore 
bullion  assaying  about  65  per  cent 
gold  and  20  per  cent  silver,  with  some 
base  metals.  Marketing  this  bullion 
involves  no  difficulty,  as  it  is  shipped 
directly  to  the  United  States  Mint, 
where  cash  settlement  is  made. 

Some  of  the  recently  revived  gold¬ 
mining  sections  in  the  Islands  do  not 
enjoy  these  advantages  of  the  Baguio 
district.  For  obvious  reasons  their 
ores  are  here  classified  as  “complex” 
to  distinguish  them  from  the  others. 
Ores  of  the  complex  type  either  have 
their  gold  values  associated  with  base 


Assistant  General  Mill 
and  Smelter  Superintendent 
Southern  Branch 

only  a  small  part  of  the  values  could 
be  recovered  by  amalgamation. 

In  1908-09  the  old  San  Mauricio 
Mining  Company  was  formed  to  op- 

Table  I — Flotation  Reagents  Used 
at  a  Mill  in  Paracale-Mambulao 
District 


Lb. 

Soda  ash .  1.130 

Pine  oil .  0.240 

Xanthate  .  0.042 

Aerofloat  No.  2.5 .  0.046 

Zinc  sulpliate .  0.250 

Sodium  cyanide .  0.023 


Table  II — Analysis  of  Ores  Milled 
by  United  Paracale 

103.5,  1035-1036,  1037, 

.Tuly-Aug.  Oct. -Mar.  Mar. 


Gold,  oz .  0.625  0.462  0.43 

Silver,  oz .  1.38  0,698  0.92 

Copper,  % .  1.12  0.37  0.56 

Zinc,  % .  3..32  0.43  0.65 

Lead,  % .  0.75  0.21  0.40 

Iron,  % .  7.34  2.71  2.70 

Sulphur,  %....  8.79  .3.28  3.60 

Insoluble,  %...  73.79  88.07  86.80 

Totals  .  95.11  05.07  94.71 


erate  a  property  near  Mambulao,  and 
after  building  an  amalgamation  and 
gravity  concentration  plant  and  op¬ 
erating  it  for  several  months,  was 
forced  to  shut  down  because  it  could 
not  recover  more  than  35  per  cent  of 
the  values.  Some  table  concentrates 
were  made  and  shipped  to  a  smelter. 
However,  this  concentrate  was  low  in 
grade  and  did  not  pay  the  cost  of 
transportation  and  treatment. 

Cyanidation  for  treating  gold  ores 
was  introduced  to  the  mining  world  on 
a  commercial  basis  about  1895,  and 
no  doubt  the  engineers  reporting  on 
the  Paracale-Mambulao  district  after 
1900  were  familiar  with  it;  yet  in  no 
reports  made  during  this  period  have 
we  found  any  data  relative  to  the  use 
of  cyanide  as  a  solvent  for  the  pre¬ 
cious  metals.  Apparently,  metallur¬ 
gists  of  that  time  took  it  for  granted 
that  ores  of  this  type  were  not  amen¬ 
able  to  the  cyanide  process. 

The  flotation  process  was  discovered 
in  the  latter  part  of  the  nineteenth 
century,  but  was  not  brought  to  its 
present  efficiency  until  the  introduc¬ 
tion  of  organic  reagents  in  1923.  Flo¬ 
tation  did  not  occupy  an  important 
position  in  gold  recovery  until  about 
1930.  Since  then  an  increasing  num¬ 
ber  of  gold  mills  throughout  the 
world  have  adopted  flotation  as  an 
important  step  in  their  flowsheet.  It 
has  indeed  been  a  boon  to  the  Para¬ 
cale-Mambulao  district.  That  any 
other  process  could  have  been  success¬ 
fully  applied  is  doubtful.  Utilization 
of  the  process  has  made  it  possible 
to  recover  90  to  95  per  cent  of  the 
gold,  and  by  selective  flotation  to 
make  a  high-grade  concentrate  which 
will  carry  the  cost  of  sacking,  freight, 
and  smelting  charges.  To  do  this  and 
avoid  excessive  treatment  charges  it 
is  necessary  that  over  50  per  cent  of 
the  iron  pyrites  and  zinc  sulphides 
be  inhibited  and  rejected  into  the  tail¬ 
ings.  This  can  be  accomplished  only 
by  the  most  rigid  control  of  the  pulp 
density,  size  of  grind,  alkalinity,  and 
amounts  of  reagents  used. 

Soda  ash  is  used  for  alkalinity,  and 
pine  oil  for  frother.  Amyl  anthate 
and  Aerofloat  No.  25  are  used  for 
collectors,  and  zinc  sulphate  and  so- 


metals  wherein  the  gold  is  of  sec¬ 
ondary  importance,  or  else  they  con¬ 
tain  cyanicides  which  prohibit  the  use 
of  the  cyanide  process.  The  out¬ 
standing  districts  in  which  such  ores 
occur  are  the  Mankayan  and  Suyoc 
districts,  in  the  north  of  Luzon,  and 
the  Paracale-Mambulao  district,  in  the 
southern  part  of  the  same  island. 

The  refractory  nature  of  the  ores 
was  known  at  an  early  date,  and  prior 
to  1890  little  attempt  was  made  to 
win  the  gold  associated  with  the 
base  metals.  Several  European  and 
American  mining  engineers  who 
visited  the  district  in  the  latter  part 
of  the  nineteenth  century  commented 
on  this  refractoriness,  stating  that 


Table  III — Operating  Data,  United  Paracale  Mill 


Oct. 

Nov. 

Dec. 

.Tan. 

Feb. 

Total 

Tons  In  feed . 

. . . .  10.278 

9.085 

20.378 

14.734 

8.232 

62.707 

Tons  In  concentrate . 

. . . .  7.343 

8.266 

17.675 

10.746 

7.667 

51.6i>7 

Per  cent  recovered . 

. . . .  71.5 

91.0 

86.7 

72.9 

93.1 

82.44 

Iron 

Tons  in  feed . 

. ...  111.721 

82.975 

129.892 

147.336 

155.217 

627.141 

Tons  in  concentrate . 

, . . .  26.00 

.30.441 

48.298 

40.092 

49.781 

194.612 

Per  cent  recovered . 

. . . .  23.3 

36.7 

.37.2 

27  2 

32.1 

31.03 

Per  cent  rejected . 

. . . .  76.7 

a3.3 

62.8 

72.8 

67.9 

68.97 

Zlno 

Tons  in  feed . 

. . . .  14.763 

10.081 

11.141 

9.843 

27.440 

73.268 

Tons  in  concentrate . 

_  4.650 

6.193 

6.212 

5.764 

10.253 

33.054 

Per  cent  recovered . 

...  31.5 

61.4 

.55.8 

.58.6 

37.4 

45.11 

Per  cent  rejected . 

...  68.5 

38.5 

44.2 

41.4 

62.6 

54.89 

Silver 

Per  cent  recovered . 

. . . .  69.4 

79.4 

8.3.5 

75.4 

81.55 

78.21 

Gold 

Table  recovered,  per  cent . 

. . .  27.23 

32.58 

31.00 

27.20 

26.40 

28.58 

Corduroy  recovered,  per  cent . 

11.05 

10..59 

12.27 

7.76 

Flotation  recovered,  per  cent . 

...  56.24 

.57.25 

49.34 

.53.62 

.52.76 

53.63 

Total  recovered . 

. . .  83.47 

8.9.83 

92.21) 

91.41 

91.43 

89.97 

Value  of  concentrate  shipped  (a).... 

...  221.30 

243.64 

167.8(» 

2.35.06 

310.97 

235.07 

(a)  Gold  taken  at  $35  per  ounce,  silver  at  50c  per  ounce,  and  copper  at  .5c  per  pound. 
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THE  SAN  MAURICIO  FLOW¬ 
SHEET  compriB**  treatment 
by  flotation,  blanket  table*, 
and  amalgamation.  At 
present  the  plant  is  making 
about  25  tons  of  concentrate 
per  day  from  300  tons  of  ore 


UnloadiiiK  platform 
Grizzly  bars 
Coarse  ore  bin 
Belt  conreyor 
Telsmith  Hercules  washer 
Bucket  elevator 
Belt  conveyor  to  crushers 
Telsmith  Jaw  crusher 
2-ft.  Symons  cone  crushers 
Chain  elevators 
9 -ft.  bowl  simplex  Dorr 
classifier 
Fine  ore  bln 
Belt  conveyor  feeder 
Praser-Chalmers  Cx5-ft. 

ball  mill. 

Akins  classifiers 
Bucket  elevators 
No.  6  Wilfley  tables 
Denver  conditioner 
Dorrco  pumps 
Thickener,  25zl0-ft. 

6  Fagergren  roughen 
8  Weinig  flotation  cells 
Blanket  tables 
Sand  pumps 
Denier  conditioner 
3  24 -In.  cleaners 
Oliver  filter 
Thickener,  12x8-ft. 

Vacuum  pump 
Centrifugal  pump 
Wilfley  laboratory  table 
Amalgamator 
D.F.C.  No.  125  melting 
furnace 
D.F.C.  retort 


diuin  cyanide  foi’  zinc  and  iron  de¬ 
pressants.  Table  I  gives  the  approxi¬ 
mate  amounts  of  reagents  used  per 
ton  of  ore  at  one  of  the  plants  in 
the  district. 

United  Paracale  was  the  first  mine 
in  the  district  to  block  out  sufficient 
ore  to  build  a  mill.  Cyanide  tests  on 
the  ore  direct  and  on  the  concentrates 
proved  discouraging.  Selective  flota¬ 
tion,  however,  was  successful  from 
the  start,  and  it  remained  only  for 


us  to  work  out  a  program  to  deter¬ 
mine  the  degree  of  rejection  of  iron 
and  zinc  that  would  prove  to  be  most 
economical. 

Table  II  gives  the  partial  analysis 
of  the  ores  treated  by  United  Paracale 
during  various  periods  since  opera¬ 
tions  started  in  June,  1935. 

Table  III  gives  operating  data 
month  bv  month  from  October  1, 
1935,  to  March  1,  1936.  It  will  be 
noticed  that  the  gold  recovery  was 


very  low  (83.47  per  cent)  during  Oc¬ 
tober  of  this  period.  This  was  due 
to  the  large  amount  of  pyrite  and 
sphalerite  which  was  being  depressed 
(76.7  and  68.5  per  cent  respectively). 
It  was  found  later  that  the  most  eco¬ 
nomical  gold  recovery  was  reached 
when  approximately  63  per  cent  of 
the  pyrite  and  40  per  cent  of  the  zinc 
sulphides  were  rejected. 

The  base  metals  in  the  ores  de¬ 
clined  rapidly  at  United  Paracale 
the  first  200  ft.  below  water  level. 
However,  they  are  again  on  the  in¬ 
crease,  especially  the  copper,  and  any 
intention  we  might  have  had  relative 
to  cyaniding  these  ores  grows  more 
remote  from  month  to  month. 

Conditions  at  San  Mauricio  are 
somewhat  different.  Although  pyrite 
is  still  abundant,  the  copper  and  zinc 
have  declined  to  a  negligible  quan¬ 
tity.  Tests  recently  completed  show 
that  most  of  the  cyanicides  can  be 
scalped  out  in  a  relatively  small  bulk 
of  high-grade  concentrates,  and  the 
tailings  can  be  cyanided  with  an  ap¬ 
preciable  saving.  At  present  the 
plant  is  making  about  25  tons  of  con¬ 
centrates  daily  from  300  tons  of  ore. 
This  bulk  of  concentrates  can  be  cut 
to  perhaps  10  tons  should  a  cyanide 
plant  be  added  to  treat  the  flotation 
tailings. 

Table  IV  gives  the  composite  analy¬ 
sis  of  the  ores  at  San  Mauricio  the 
first  few  months  of  operation  in  1936 
and  the  analysis  of  the  ore  treated 
during  March,  1937. 

Table  IV — Anal /sis  of  Ores 
Milled  by  Son  Moxiricio 

March-May,  193tJ  March,  1937 


Gold,  oz . 

0.576 

0.567 

Silver,  oz . 

2.27 

0.96 

Copper,  % . 

0..55 

0.11 

Zinc.  % . 

0.62 

0.23 

Lead,  % . 

0.65 

Iron.  % . 

7.65 

4.65 

Sulphur,  9c-.-- 

8.64 

4.05 

Insoluble,  %... 

82.05 

88.60 

Although  the  analysis  of  both  the 
United  Paracale  and  the  San  Mauricio 
concentrates  varies  widely  from  day 
to  day,  the  averages  over  a  long 
period  are  as  given  in  Table  V. 

Table  V  —  Average  Analyses, 

United  Paracale  and  San  Mauricio 
Concentrates,  1936 

United  Paracale  San  Mauricio 


Gold,  oz . 

5.30 

7.65 

Silver,  oz.... 

16.80 

10.70 

Copper,  oz... 

9.10 

.3.10 

Zinc,  % . 

5.20 

3.03 

Iron.  % . 

32.50 

33.76 

Sulphur.  % . . 

34.20 

36.18 

Insoluble.  % 

7.80 

12.70 

.\t  present  Mar.sman  &  Company, 
which  operates  both  San  Mauricio  and 
United  Paracale  enterprises,  is  build¬ 
ing  a  custom  smelter  near  Mambulao, 
primarily  to  treat  the  concentrates 
from  the  two  properties  named.  It 
will  nevertheless  serve  the  entire  dis¬ 
trict  as  a  custom  smelter. 
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Starting  the  Smelter 
At  Mambulao 

Blown  in  May  13,  tt  ts  treating 
about  30  tons  of  concentrates  daily— 
Custom  business  expected  to  increase 


C.  A.  Weekley 


From  its  San  Mauricio,  United 
Paracale,  and  Suyoe  mills, 
Marsman  &  Company  has 
shipped  several  thousand  tons 
of  high-gjade  concentrates.  Some 
idea  as  to  the  cost  of  treating  this 
concentrate  is  given  by  the  figures  in 
the  accompanying  tabulation.  These 
charges  are  the  total  cost  per  ton  for 
handling  and  treating  the  concentrate 
from  the  time  it  leaves  the  mill  until 
final  settlement  is  made,  and  include 
the  smelter  deductions. 

Cost  of  Handling,  Shipping,  and 
Smelting  Concentrates 


San  United 
Suyoe  Mauricio  Paracale 


charge  . 

f7.56 

$4.69 

$o.To 

Material  in  sacks 

0.73 

0.78 

0.87 

Local  handling.. 

0.70 

0.85 

Assaying  . 

O.W 

0.17 

0.48 

Bank  charges.... 

0.55 

0.11 

.... 

Freight,  local  and 
foreign  . 

29.13 

10.60 

11.27 

Sacking,  loading 

3.96 

6.06 

9.76 

Insurance  . 

2.78 

1.19 

1.35 

Exchange  . 

0.59 

0.11 

Cables  and  mis¬ 
cellaneous  . 

0.19 

0.05 

0.64 

Total  direct  cost  ?46.15 

$24.36 

$30.87 

Smelter  deductions 
Gold  value  de¬ 
ducted  . 

$18.57 

$14.20 

$13.04 

Silver  value  de¬ 
ducted  . 

0.60 

0.40 

0.61 

Copper  value 
deducted  .... 

5.10 

3.10 

6.73 

Total  charges 
and  deduc¬ 
tions  . 

$70.42 

$42.06 

$51.25 

From  the  figures  presented  in  the 
table,  the  reason  that  steps  were  taken 
to  treat  the  concentrates  locally  is 
not  difficult  to  comprehend. 

After  investigation,  in  the  course 
of  which  I  was  sent  to  the  United 
States,  decision  was  made  to  erect  a 
smelter.  Three  types  of  furnace  were 
considered :  reverberatory,  blast  fur¬ 
nace,  and  electric  furnace.  The  rever¬ 
beratory  was  eliminated  because  of  its 
excessive  first  cost  and  high  operating 
cost,  especially  on  the  comparatively 


small  tonnage  available.  The  electric 
furnace,  although  doing  excellent  work 
metallurgieally,  had  to  be  rejected  on 
account  of  the  high  cost  of  power 
prevalent  in  the  Philippines. 

Efforts  were  then  concentrated  on 
the  possibility  of  using  a  blast  fur¬ 
nace.  For  obvious  reasons,  a  concen¬ 
trate  is  not  desirable  material  for  a 
blast-furnace  charge.  It  was,  there¬ 
fore,  decided  to  pretreat  the  concen¬ 
trate  and  convert  it  into  a  product 
having  the  desired  physical  structure 
and  chemical  analysis.  This  is  being 
done  on  two  4xl0-ft.  Mace  sintering 
hearths.  In  addition,  a  No.  4  Mace 
blast  furnace  was  installed  to  smelt 
the  sinter. 

The  smelter  was  blown  in  on  May 
15,  and  after  the  usual  difficulties  at¬ 
tendant  upon  starting,  is  now  running 
successfully. 

Concentrates  as  received  from  the 
various  mills  have  the  following  ap¬ 
proximate  analysis:  Au,  ounces  per 
ton,  4.75;  Ag,  ounces  per  ton,  10.25; 
Cu,  4.25  per  cent;  Fe,  34.50  per  cent; 
Zn,  3.60  per  cent;  Pb,  3.10  per  cent; 
S,  41.50  per  cent;  and  insoluble,  9.70 
per  cent.  They  are  mixed  with  flux 
in  a  revolving  mixer  and  automatically 
distributed  in  an  even  layer  over  the 
grates  of  the  sintering  hearth.  A 
portable  oil-burning  igniter  is  then 
moved  slowly  across  the  surface  of  the 
charge,  and  the  sulphur  is  ignited. 
Then,  due  to  the  down  draft  provided 
by  a  suction  fan,  tbe  sulphur  is 
burned  downward  through  the  mass, 
and  in  the  course  of  this  operation, 
semi-fusion  takes  place. 

A  partial  analysis  of  the  sinter  is 
as  follows:  FeO,  40.9  per  cent;  CaO, 
5.3;  S,  8.2;  and  insoluble,  3^6. 

Additional  fluxes,  when  needed,  are 
added  to  the  blast-furaace  charge. 
Siliceous  ores  from  the  mine  are  used 
to  supply  the  silica,  and  cru.shed  coral 
from  the  near-by  beach  supplies  the 
CaO. 


THIS  STACK  of  the  recently  built  Mart- 
man  smelter  at  Mambulao  is  60  it. 
high  and  54  in.  in  diameter — the  tallest 
and  only  smelter  stack  in  the  Island 


The  desired  grade  of  matte  appears 
to  be  about  40  per  cent  copper  and 
40  to  60  oz.  gold  per  ton. 

By  the  smelting  operation  we  can 
reduce  10  to  12  tons  of  concentrates, 
into  1  ton  of  matte.  Transportation 
and  treatment  costs  are  thus  redueedi 
to  one-tenth  of  their  present  amount,, 
plus  the  local  smelting  charges.. 
Matte  enjoys  other  advantages  over- 
concentrates  at  the  Tacoma  smelter,, 
in  that  a  higher  percentage  of  the- 
gold  is  paid  for,  less  copper  is.  de-- 
ducted,  and  a  higher  rate  per  pound: 
is  paid.  Furthermore,  the  base  smelt¬ 
ing  charges  are  much  less  per  ton  of" 
material  smelted. 

Although  the  smelter  has  not  beeni 
operating  long  enough  to  afford’  com-  - 
plete  operating  costs,  it  is  estimated', 
that  a  net  saving  of  at  least  $15  per- 
ton  will  be  made.  This  figure  will 
no  doubt  be  increased  with  an  in¬ 
crease  in  tonnage. 

Concentrates  from  the  Marsman- 
operated  mines  amount  to  about  30 
tons  daily  at  present.  The  potential 
custom  business  from  outside  com¬ 
panies  now  building  mills  is  much, 
greater. 
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Suyoc  Mill 
Treats 

Complex  Ores 

Concentrates  from  hulk  flotation,  contain¬ 
ing  copper,  lead,  zinc,  and  iron,  are  cyan- 
ided—Many  difficulties  have  been  overcome 

C.  A.  Weekley. .  .and. .  .H.  G.  Iverson 

Chief  Metallurgist  Metallurgist 

Marsman  4"  Company, 

Manila,  P.  I. 


Here  in  the  Philip¬ 
pines,  Suyoc  Consolidated, 
in  the  Mountain  Province,  60 
miles  north  of  Baguio,  pio¬ 
neered  the  successful  treatment  of  the 
complex  ores  common  to  that  district. 
That  company  was  first  to  use  the 
flotation  process  and  the  cyanidatiou 
of  flotation  concentrates  in  connection 
with  gold  recovery.  At  that  time  in¬ 
formation  was  almost  completely 
lacking  concerning  the  cyaniding  of 
flotation  concentrates,  especially  those 
containing  copper  and  zinc  sulphides. 

The  tribulations  of  Suyoc  were 
many  during  its  first  two  years  of 
operation.  However,  the  struggle 
with  operating  difficulties  has  yielded 
valuable  information  w'hich  will  serve 
as  a  guide  for  future  similar  work. 
No  attempt  will  here  be  made  to  tell  of 
the  troubles  encountered  during  those 
years,  or  to  recount  the  various  plant 
changes  which  were  necessary.  We 
will  try,  however,  to  describe  the 
methods  finally  adopted. 

Suyoc  ores  occur  largely  in  quartz 
stringers  in  highly  decomposed  ande¬ 
site.  At  times  values  are  found  in  the 
gouge  always  present  in  the  vein  frac¬ 
tures.  Base-metal  sulphides  usually 
present  are  chalcopyrite,  bornite,  py- 
rite,  sphalerite,  and  galena.  The  gold 
is  finely  disseminated  in  these  sul¬ 
phide  minerals  and  to  some  extent  in 
the  quartz,  necessitating  fine  grind¬ 
ing.  Analyses  of  the  ore  and  concen¬ 
trates  with  the  approximate  mineral 
composition  of  each  appear  in  Table  I. 

The  Suyoc  mill  started  operations 
in  July,  1934,  with  a  100-ton  flotation 
plant.  A  bulk  flotation  concentrate 
was  made.  This  was  reground  and 


refloated  to  take  out  a  portion  of  the 
copper,  which  was  shipped  to  a 
smelter.  The  residue  was  stored  for 
final  treatment  at  such  a  time  as  the 
cyanide  plant  was  completed.  Here¬ 
in  lay  the  source  of  our  first  and  great¬ 
est  troubles.  After  the  concentrates 
had  been  stored  for  some  time,  part  of 
the  copper  and  iron  sulphides  were 
oxidized  to  sulphates  and  caused  a 
rapid  fouling  of  solution  when  this 
material  was  subsequently  passed 
through  the  cyanide  circuit.  At  times 
the  solutions  contained  over  3  lb.  of 
copper  per  ton,  which  interfered  seri¬ 
ously  with  the  solution  and  precipita¬ 
tion  of  the  gold.  Ferrous  salts  ab¬ 
sorbed  oxygen  from  the  solutions  and 
apparently  retarded  their  action  on 
the  precious  metals.  The  outcome  was 
that  the  stored  concentrates,  amount¬ 
ing  to  several  hundred  tons,  were  fed 
back  into  the  primary  grinding  cir¬ 
cuit,  along  with  new  incoming  feed, 
and  refloated.  In  this  way  the  old 
concentrates  were  given  a  thorough 
scrubbing  and  the  greater  portion  of 
the  cyanicides  was  washed  out  into  the 
tailings. 

Plant  capacity  was  increased  to 
250  tons  daily  in  1936.  The  milling 
methods  now  embody  an  interesting 
combination  of  flotation  and  cyanida- 
tion  of  the  flotation  concentrates,  to¬ 
gether  with  the  use  of  corduroy  tables 
for  the  recovery  of  free  gold,  the 
latter  being  in  the  circuit  between  the 
ball  mills  and  the  classifiers. 

Ore  is  hauled  from  the  mine  ore 
bins  a  distance  of  about  2  km.  and 
delivered  to  a  storage  bin  at  the  mill. 
After  passing  through  two  8xl6-in. 
Universal  jaw  crushers,  a  trommel 


washer,  and  a  2-ft.  Symons  cone 
crusher,  it  is  delivered  to  the  ball-mill 
bins  crushed  to  minus  %  in.  A  16-in. 
conveyor  belt  driven  from  the  head 
pulley  by  a  Reeves  speed  regulator 
conveys  the  ore  to  a  5x8-ft.  Eimco 
grate-discharge  ball  mill.  This  dis¬ 
charge  is  equipped  with  a  6-mesh 
trommel  screen,  and  part  of  the 
undersize  is  screened  out  and  passed 
over  corduroy  tables  to  remove  the 
free  gold.  Oversize  from  the  ball 
mill  and  the  corduroy  tailings  unit  is 
elevated  to  a  13-ft.  duplex  Dorr  bowl 
classifier  in  closed  circuit  with  a  sec¬ 
ond  5x8-ft.  Eimco  ball  mill.  The 
bowl  overflow,  which  has  been  ground 
to  85  per  cent  minus  -200  mesh,  flows 
to  a  30-ft.  surge  thickener.  The 
unique  feature  of  this  thickener  is 
that  it  separates  out  considerable 
primary  slime,  which  is  given  special 
treatment.  This  is  accomplished  by 
holding  back  the  thickener  underflow 
and  forcing  the  thickener  to  overflow 
slime,  w’hich  is  treated  in  a  series  of 
four  Parker  cells.  The  underflow 
from  the  surge  thickener  is  divided  be¬ 
tween  two  banks  of  six  36-in.  Fager- 
gren  machines. 

Flotation  reagents  used  are  as 
follows:  Sodium  carbonate,  1.3  lb.; 
xanthate  (Z-6),  0.10  lb.;  Aerofloat 
No.  15,  0.06  lb.;  pine  oil,  0.17  lb.  per 

Tcdale  I — Composition  of  Mill 
Feed  and  Flotation  Concentrates, 
Suyoc  Consolidated  Mining 
Company 

Mill  Feed,  Concentrates. 

Per  Cent  Per  Cent 


Copper .  0.11  1.18 

Iron  .  3.90  28.90 

Zinc  .  0.20  ■  3.00 

Lead  .  0.84  1.74 

CaO  .  3.00  0.90 

Insoluble  .  85.50  28.80 

Au.  oz .  0.29  2-4 

Sulphide  Minerals 

Mill  Feed,  Concentrates, 
Per  Cent  Per  Cent 

CuFeSa  .  0.32  3.50 

FeSi  .  8.15  59.90 

ZnS  .  0.29  4.46 

PbS  .  0.97  2.00 


Table  II — Analysis  of  Flotation 
Concentrates 


Gold,  oz.  per  ton .  2.42 

Silver,  oz.  per  ton .  7.50 

Copper,  % .  1.18 

Iron,  % . 28.90 

Zinc.  % .  3.00 

Lead,  %  .  1.70 

Calcium  oxide,  .  0.90 

Insoluble,  % . 2S.80 


Table  III — ^Rate  of  Solution  of 
Gold 

Gold.  Val-  at  $35 


Oz.  Per  Ounce 

Cyanide  plant  beads . 2.66  $83.10 

No.  1  thickener  underflow.  L90  45.50 

No.  2  thickener  underflow.  1.01  ^.35 

No.  1  agitator  underflow  .  0.64  22.40 

No.  3  thickener  underflow.  0.54  19.90 

No.  1  intermediate  filter...  0.52  18.20 

No.  3  agitator  underflow..  0.30  10.50 

No.  2  intermediate  filter...  0.24  8.40 

No.  5  agitator  underflow..  0.16  5.60 

No.  5  thickener  underflow.  0.14  4.90 

Final  Moore  filter  heads..  0.12  4.20 

Final  Moore  filter  Milings.  0.10  3.50 
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Sample 


Re  iect 
Waste 


2 sand  clarifiers 


Clarified  solution 
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ton  of  ore.  The  sodium  carbonate 
and  about  one-third  of  the  xanthate 
are  added  to  the  ball-mill  circuit,  and 
the  other  reagents  are  fed  to  a  condi¬ 
tioner  ahead  of  flotation.  Alkalinity 
is  maintained  between  a  pll  range  of 
8.0  and  8.4. 

Cyanidation  of  the  Concentrates — 
The  concentrates,  after  thickening  and 
filtering,  are  repulped  in  cyanide 
solution.  An  average  analysis  of 
these  concentrates  is  given  in  Table  II. 

The  concentrates,  after  repulping, 
are  elevated  to  a  6-ft.  Dorr  bowl  classi¬ 
fier  in  closed  circuit  with  a  4x4-ft. 
Eimco  ball  mill  and  are  reground  to 
97  per  cent  minus-200  mesh,  85  per 
cent  of  this  material  being  finer  than 
325  mesh. 

Inasmuch  as  the  pulp  rapidly  con¬ 
sumes  the  dissolved  oxygen  in  the 
solutions,  it  has  been  found  necessary 
to  use  a  large  volume  of  well-aerated 
solution  and  remove  it  after  only  a 


Fig.  1  .  .  .  ORE  TREATMENT  in  the 
Suyoc  Consolidated  mill  includes  wash¬ 
ing  beiore  crushing,  flotation,  cyanida¬ 
tion,  amalgamation,  and  the  use  of 
corduroy  blankets 


relatively  short  time  in  contact  with 
the  pulp.  For  this  reason  the  pulp 
passes  through  several  thickening  and 
filtering  stages,  fresh  aerated  solution 
being  added  at  each  stage.  Both  mill 
and  barren  solutions  are  aerated  by 
means  of  air  lifts  and  also  by  centrif¬ 
ugal  circulating  pumps,  air  being 
drawn  in  through  a  sniffer  valve  on 
the  intake  side  of  the  pump.  At¬ 
tempts  to  blow  air  through  the  pulp 
in  the  agitators  resulted  in  high  lime 
and  cyanide  consumption  and  a  rapid 
fouling  of  solutions,  due  to  the  oxida¬ 
tion  of  the  base-metal  sulphides. 

Discharge  of  the  thickeners  is  con¬ 
trolled  by  Dorrco  diaphragm  suction 
pumps  and  maintained  at  40  per  cent 
solids.  About  one-third  of  the  pulp 
drawn  from  a  thickener  is  advanced, 
and  the  remainder  is  returned  to  the 


same  thickener  with  fresh  solution, 
thereby  exposing  the  pulp  to  man}' 
washes  and  assuring  contact  with 
solution  saturated  with  oxygen. 

About  50  per  cent  of  the  gold  is 
recovered  in  the  grinding  circuit  in  a 
short  period.  The  remainder,  which 
is  evidently  more  refractory,  requires 
several  days’  contact  before  an  eco¬ 
nomic  recovery  is  made.  Table  III 
gives  data  illustrating  a  typical  ex¬ 
ample  of  the  rate  of  solution  of 
values  as  the  pulp  passes  through  the 
plant. 

Recoveries  in  the  dotation  and  cyan¬ 
ide  plants  are  approximately  90  and 
96  per  cent  respectively,  making  an 
over-all  recovery  ranging  between  86 
and  88  per  cent  of  the  gold  contained 
in  the  original  ore. 

Final  filtration  is  accomplished  in 
two  Moore  filters  consisting  of  two 
pulp  compartments,  two  barren-solu¬ 
tion  compartments,  and  one  water 
compartment.  Two  baskets  are  avail- 
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Wosfe  ReP»J'pe>- 
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zinc,  and  iron.  Sufficient  barren  solu¬ 
tion  is  discarded  daily  so  that  the 
stock  solutions  in  the  plant  do  not 
carry  over  0.22  gi'ain  copper,  0.00 
gram  zinc,  0.02  gram  iron  per  liter. 

To  remove  the  soluble  sulphides 
formed,  litharge  is  added  to  the  agi¬ 
tators  and  lead  acetate  at  the  point 
where  the  pulp  enters  the  cyanide 
circuit. 

Clarified  solutions  are  precipitated 
by  the  Crowe-Merrill  vacuum  system. 
Zinc  dust  consumption  averages  0.055 
lb.  per  ton  of  solution. 

The  precipitate  is  roasted  before 
melting.  This  procedure  may  be 
supplemented  by  acid  treatment  if 
the  base-metal  content  in  the  precipi- 
able,  each  made  up  of  12  leaves  minations  are  made  daily  on  the  tate  is  high.  The  composition  of  the 

X  4J  ft.  in  dimensions  with  a  oxygen  content  of  both  the  mill  and  precipitate  varies  considerably  from 

combined  filtering  area  of  727  sq.ft,  barren  solutions.  Also,  analysis  of  one  clean-up  to  the  next,  but  it  is 

The  filtering  cycle  is  as  follows:  12  the  solutions  is  made  daily  for  copper,  approximately  as  follows:  Copper, 

minutes  in  pulp  for  building  up  cake; 

IV2  hours  for  barren  solution  wash,  _ 

and  12  minutes  for  water  wash.  At  y  : 

the  end  of  the  cycle  the  cake  is  forced  K 
from  the  leaves  by  compressed  air, 
and  the  pulp  is  discharged  to  waste. 

The  soluble  loss  ranges  between  0.0025 
and  0.004  oz.  gold  per  ton  of  solids. 

Milk  of  lime  and  strong  cyanide  ^ 

solution  are  piped  to  several  points  in. 

the  plant  so  that  they  can  be  added  " 

when  and  where  needed. 

Due  to  the  rapid  consumption  of  the 
from  the 

come  the  pulp,  deter- 
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FLOWSHEET  of  secondary  flotation  unit  of  Suyoc  Consolidated  mill 


KEEPING'  THE  TRAIL  open  in  the 
typhoon  season  has  involved  much 
road  work.  Suyoc  Consolidated  has 
had  this  3S-hp.  gasoline  tractor  in  such 
service  for  the  last  four  years 


AN  ATTRACTIVE  HOME,  that  of  the 
general  superintendent,  at  the  camp 
of  Suyoc  Consolidated  in  the  Baguio 
district.  The  climate  here  is  temperate, 
and  a  more  beautiful  location  can 
hardly  be  imagined 


14  per  cent;  zinc,  lo;  lead,  lb;  gold, 
14;  silver,  7;  and  insoluble,  14. 

A  Xo.  92  Monarch-Rockwell  oil- 
fired  furnace  having  a  Xo.  3  Carbofrax 
lining  is  used  for  melting  the  fluxed 
precipitate. 

Proportions  of  fluxing  agents  used 
are :  borax,  23  parts ;  soda  ash,  20 
parts;  silica,  15  parts;  and  potassium 
nitrate,  10  parts,  to  100  parts  of  pre¬ 
cipitates.  These  are  varied  as  the 
base-metal  content  in  the  precipitates 
changes.  Bullion  averaging  about  550 
fine  in  gold  and  silver  is  shipped  di¬ 
rectly  to  the  United  States  Mint. 


418  -‘4  MINING  IN  THE  PHILIPPINES 


Engineering  and  Mining  Journal — Vol.l38,No.ii 


Placers 

Also 

Yield  Gold 

Of  minor  importance  as  yet  in  com¬ 
parison  with  lode  mining— Much  pros¬ 
pecting  on  foot  for  alluvial  ground 

V.  V.  Clark 

Placer  Engineer 
Marsman  4"  Company, 

Manila,  P.  I. 


The  stone  age  people  in 
the  Philippines  did  not  use 
gold  at  all — so  say  archeolo¬ 
gists.  The  first  use  of  gold  came 
in  the  prehistoric  Iron  Age  in  the 
Islands,  between  250  and  200  B.C.  The 
people  who  occupied  the  country  then 
were  searching  for  gold,  and  they  can 
be  traced  to  Borneo,  the  Malay  Penin¬ 
sula,  and  southern  India. 

Placer  mining  workings  and  evi¬ 
dences  are  found  in  all  Iron  Age  sites 
within  the  Islands.  One  of  the  out¬ 
standing  sites  is  at  Novaliches,  in 
Rizal  Province,  Luzon.  There  were 
three  Iron  Age  communities  there,  and 
in  the  triangle  of  the  villages  Avas  lo¬ 
cated  an  extensive  placer  working  in 
which  a  large  amount  of  drift  mining 
had  been  done,  Avith  shafts  from  the 
surface  at  intervals.  Most  of  these 
holes  Avere  about  2^/2  ft.  Avide,  and  the 
rocks  were  used  to  support  the  roofs. 
No  evidences  of  AA'ood  supports  in 
these  workings  has  been  discovered. 
Depth  varied  from  6  to  20  ft.  to  bed¬ 
rock.  These  Iron  Age  villages  ceased 
to  be  inhabited  about  800  to  900  A.D.^ 
And  before  Magellan  arriA-ed  at  the 
island  of  Cebu,  in  the  sixteenth  cen¬ 
tury,  commerce  was  carried  on  with 
Chinese  from  the  mainland  in  which 
gold  dust  Avas  paid  by  the  Filipinos. 
It  was  during  this  early  period  that 
a  small  dipper  dredge,  probably  the 
first  of  that  class,  with  a  treadmill 
device  for  raising  the  dipper,  came 
into  use.®  This  dredge  had  a  capacity 
of  only  2  or  3  cubic  meters  per  day. 

On  going  through  voluminous  re¬ 
ports  issued  by  the  several  administra¬ 


tions  of  the  Islands,  it  furtlier  appears 
that  in  1898,  Avhen  Dewey  arrived,  “gold 
was  found  in  moderate  quantities 
nearly  all  over  the  island  of  Luzon, 
but  more  particularly  and  under  con¬ 
ditions  favorable  for  exploration  in 
the  folloAving  provinces,  proceeding 
from  north  to  south:  Bontoc,  Lepanto, 
Bengnet,  Nueva  Ecija,  Ambos  Cama- 
rines.”®  Of  course  “conditions  favor¬ 
able  for  exploration”  Avould  indicate 
that  these  provinces  had  not  yet  pro¬ 
duced  gold  in  commercial  quantities. 
Such  placer  gold  as  Avas  obtained  by 
the  primitive  methods  employed  Avould 
be  relatively  small,  and  was  prob¬ 
ably  a  medium  of  exchange  between 
the  several  tribes  over  the  island. 
Eventually  the  gold  may  have  moved 


to  buyers  in  Manila,  where  accumu¬ 
lations  could  have  been  of  some  com¬ 
mercial  importance. 

In  1915  there  Avere  eight  dredges 
in  Paracale  Bay  and  adjacent  streams, 
including  all  of  the  best-known  models 
employing  American,  Australian,  and 
New  Zealand  practice.  Paracale  and 
Malaguit  rivers  are  comparatively 

‘  Dr.  H.  Otley  Beyer.  Professor  of  Anthro¬ 
pology  in  the  University  of  the  Philippines. 

*Dr.  E.  M.  De Villa,  Manila. 

’  Report  on  the  Geology  of  the  Philippine 
Islands,  by  George  F.  Becker  (1898), 


short  and  nearly  at  sea  level  through¬ 
out  their  length.  These  two  rivers 
lie  in  broad  valleys,  covered  Avith 
mangrove  and  nipa  palm,  through 
which  the  dredges  w’orked  their  way. 
The  mangrove  aa’us  used  for  firewood 
and  the  nipa  was  either  thrown  aside 
or  employed  by  the  Filipinos  for 
building  houses. 

It  is  stated  that  the  ground  in  the 
vicinity  of  Paracale  Avas  unusually  rich, 
some  of  the  areas  yielding  as  much  as 
approximately  $1  a  yard.  Recent  drill¬ 
ing  has  shown  considerable  yardages 
averaging  $3  per  yard.  The  gold  had 
not  traveled  far  and  was  undoubtedly 
the  result  from  the  erosion  of  adjacent 
lode  veins.  Dredging  at  that  time  con¬ 
tinued  in  the  Paracale  district  until 
about  1922.  From  1906  to  1922  ap¬ 
proximately  $10,000,000  in  placer  gold 
Avas  recoA’ered  in  this  field. 

From  1922  to  1934  no  dredging  Avas 
done  in  the  Paracale  area.  In  the  last- 
named  year  the  Marsman  company  en¬ 
tered  the  district  to  undertake  the  de- 
A’elopment  of  two  lode  properties. 
United  Paracale  and  San  Mauricio,  at 
Paracale  and  at  Mambulao  respec¬ 
tively. 

The  early  history  of  the  district,  and 
the  fact  that  dredging  had  already  re¬ 
covered  a  substantial  amount  of  placer 
gold  by  inefficient  methods,  led  the 
Marsman  engineers  to  undertake  the  de¬ 
velopment  of  the  area  by  drilling, 
with  the  result  that  after  eighteen 
months  of  testing,  the  ground  on 
Avhich  a  coconut  grove  Avas  growing 
Avas  found  to  be  a  rich  alluvial 
deposit. 

As  the  marine  gravels  along  the 
shore  of  Coco  Grove  Avere  fairly  homo¬ 
geneous,  it  was  decided  to  attempt  to 
dredge  this  section  Avith  converted  har¬ 
bor  suction  dredges,  A\ffiich  Avere  rented 
from  OAvners  at  Hongkong.  I  made  an 
inspection  of  these  dredges  in  July, 
1936,  then  in  operation,  and  issued  a 
statement  to  the  effect  that  suction 
dredging  on  that  class  of  material  was 
successful  at  Coco  GroA’e.  These 


dredges,  the  “HankoAv”  and  the  “Rot¬ 
terdam,”  had  an  approximate  capacity 
of  around  200,000  cu.yd.  a  montL  The 
estimated  over-all  cost  of  production, 
including  rental  of  the  dredges,  was 
$0.15  a  cubic  yard.  More  than  $325,- 
000  was  recovered  by  the  “Hankow” 
and  the  “Rotterdam”  from  ground  al¬ 
ready  dredged  twice  by  the  earlier  op¬ 
erations.  Thereupon  the  “Nanking,”  a 
harbor  dredge,  but  with  open-connected 
buckets  of  1-cu.yd.  capacity  each,  was 
added  to  the  group,  making  a  total  ca- 


Estimated  Yardage,  Coco  Grove 


Additional  yardage  in  Malaguit  River,  proved  by 


Cubic  Yards 

Value 

Average, 

Cents 

14,328,000 

?.A,077,323 

35.44 

0,000,000 

1,250,000 

20.83 

10,000,000 

2,500,000 

2.5.00 

30,328,000 

$8,827,323 

29.11 

August,  1931 — Engineering  and  Mining  Journal 


419 


--g(  MINING  IN  THE  PHILIPPINES 


pacity  of  approximately  500,000  eu.yd. 
a  month. 

About  500  men  were  employed  on  the 
Coco  Grove  project,  now  under  J.  B. 
Stapler,  present  manager  of  the  South¬ 
ern  Division  of  Marsman  &  Company. 
G.  W.  Kerr,  of  the  consulting  staff  of 
the  same  company,  and  J.  0.  Greenan 
had  been  responsible  for  the  original 
development  at  Coco  Grove  and  brought 
the  property  into  production. 

In  the  course  of  time,  stiff  digging 
conditions  which  the  suction  dredges 
could  not  cope  with  were  encountered 
on  the  mainland.  The  original  antici¬ 
pations  of  yardage  capacity  and  recov¬ 


ery  could  not  be  fulfilled,  so  all  equip¬ 
ment  has  been  returned  to  Hongkong. 
Decision  was  made  to  order  two  new 
bucket  dredges  of  the  most  modern 
type.  They  will  be  Bucyrus-Erie  8- 
cu.ft.  close-connected,  bucket-line  boats, 
each  with  a  capacity  of  225,000  eu.yd. 
a  month  and  with  a  digging  capacity 
of  65  ft.  below  water  line.  One  of 
these  dredges  is  expected  to  arrive  in 
Manila  this  summer,  the  second  to  fol¬ 
low  immediately.  They  will  be  fabri¬ 
cated  in  the  shops  of  the  Atlantic, 
Gulf  &  Pacific  Company  prior  to  being 
towed  to  Paracale. 

Coco  Grove  contains  1,088  hectares 
of  land  in  the  Paracale  district  of 
North  Camarines.  The  character  of 
this  area  is  indicated  by  the  data  in  the 
accompanying  table. 

Test  drilling  continues  to  add  to  re¬ 
serves,  which  at  present  give  a  life  of 
approximately  seven  years  to  Coco 
Grove,  with  a  gross  yield  of  nearly 
$9,000,000. 

Other  Dredging — The  Tambis  Gold 
Dredging  Company,  Inc.,  with  head¬ 
quarters  in  Cebu,  has  acquired  the 


Tambis  dredge  and  placer  property  on 
the  Hinatuan  River,  near  Lianga,  East 
Mindanao.  W.  F.  Pearson  is  superin¬ 
tendent  at  the  mine.  This  property 
has  been  intermittently  worked  since 
about  1920,  using  a  New  Zealand  type 
of  dredge  with  6-ft.  open-connected 
buckets  digging  in  a  clay  gravel  forma¬ 
tion  containing  gold  of  economic  im¬ 
portance,  but  difficult  to  release  from 
the  clay. 

The  Tambis  company  during  1935-36 
installed  a  trommel  and  a  high-pres¬ 
sure  pump  on  the  dredge,  and  in  1936 
was  making  a  substantial  progress, 
when  in  September  the  digging  ladder 


buckled,  and  the  operators  were  forced 
to  close  down  until  December  for  re¬ 
pairs.  The  ten  months’  run,  however, 
enabled  them  to  recover  102,653  pesos 
from  313,820  eu.yd.,  or  an  average 
recov'ery  of  32.82  centavos.  Fineness 
of  the  gold  is  601.1.  It  is  interesting 
to  note  that  the  tailings  at  Tambis  have 
been  redredged  as  many  as  two  times, 
yielding  about  as  much  in  the  end  as 
at  first.  Complete  disintegration  and 
solution  of  the  clay  is  the  problem  here. 
The  source  of  the  gold  is  unquestion¬ 
ably  from  the  lodes  in  near-by  moun¬ 
tains.  East  Mindanao  Mining  Com¬ 
pany  is  now  developing  the  most 
promising  veins. 

Mindanao  Mining  Company,  in  Zam¬ 
boanga  Province,  Mindanao,  is  install¬ 
ing  a  dragline  excavator  with  a  60-ft. 
boom  and  a  57-ft.  radius,  with  2^/^- 
cu.yd.  bucket,  to  feed  a  floating  wash¬ 
ing  plant  provided  with  a  wooden  hull 
and  equipped  with  trommel,  power, 
stacker,  gold-saving  tables,  and  acces¬ 
sories.  These  with  camp  buildings  and 
a  road  to  the  property  will  cost  ap¬ 
proximately  150,000  pesos.  It  is  esti¬ 


mated  that  1,800,000  eu.yd.  valued  at 
0.55  pesos  per  cubic  yard  with  gold  at 
70  pesos  an  ounce  is  recoverable.  (The 
ratio  of  the  Filipino  pesos  to  the 
United  States  dollar  is  2  for  1  respec¬ 
tively.  )  The  minimum  cost  is  estimated 
at  0.08  peso  for  amortization  per  yard, 
and  0.22  peso  for  operation,  making  a 
total  of  0.30  peso.  Maximum  cost  is 
estimated  at  0.35  peso  per  cubic  yard. 
This  operation  is  under  the  direction 
of  Frank  Erno,  superintendent  of 
Marsman’s  Mindanao  Division. 

North  Mindanao  Mining  Company, 
Inc.,  has  an  hydraulic  plant  on  its 
placer  property  in  Cansuran,  Surigao, 
in  northern  Mindanao,  and  reports 
that  for  1936  its  production  amounted 
to  96,190.57  pesos,  recovered  from 
about  two  hectares  of  ground.  Yardage 
is  not  given.  During  January,  1937,  it 
recovered  a  little  over  17,000  pesos  of 
gold  from  16,790  eu.yd.  of  gravel,  or 
1.01  peso  per  cubic  yard,  thereby  check¬ 
ing  the  tested  gravel  closely.  It  plans 
to  enlarge  its  capacity  to  around  2,000 
eu.yd.  a  day.  Water  supply  has  been 
increased  to  serve  a  year-around  opera¬ 
tion  on  a  24-hour  day  basis.  Operat¬ 
ing  expenses  are  reported  to  have  been 
reduced  from  10  to  7  centavos  per 
cubic  yard. 

The  North  Mindanao  company  also 
controls  North  Mindanao  Venture, 
which  has  some  768  hectares  of  gold- 
bearing  gravel  estimated  to  have  proved 
within  the  confines  of  the  first  area 
1,235,500  eu.yd.  with  an  average  value 
of  0.67  peso  a  yard.  Approximately 
10,000,000  eu.yd.  of  gravel  remain  to 
be  tested.  Its  water  system  consists 
of  2,500  ft.  of  pipe  starting  at  20  in. 
in  diameter  and  ranging  through  16, 
12,  and  10  in.  at  the  two  giants,  which 
operate  under  an  effective  head  of  120 
ft.  Domingo  E.  Leonor,  of  Manila, 
is  manager  of  both  of  the  North  Min¬ 
danao  companies. 

Lone  Star  Mining  Company,  Inc., 
controls  about  24  km.  of  ground  along 
the  Agno  River,  starting  in  Mountain 
Province  in  Luzon  and  ending  near 
San  Manuel,  Pangansinan  Province. 
This  stretch  contains  294  hectares.  A 
little  over  30  hectares  of  the  lower 
portion  has  been  drilled  under  the 
supervision  of  the  company’s  consult¬ 
ing  engineer,  E.  M.  DeVilla.  Results 
show  values  between  0.70  peso  and  1 
peso  per  cubic  yard.  The  company  has 
purchased  a  Sauerman  dragline  excava¬ 
tor  capable  of  handling  36,000  eu.yd. 
a  month.  This  material,  or  at  least  the 
pay  dirt,  will  be  washed  in  a  movable 
sluice,  equipped  with  Hungarian  riffles 
in  the  upper  portion  and  coco  matting 
in  the  lower.  Final  clean-up  will  be 
made  on  a  Wilfley  table.  The  plant 
was  expected  to  arrive  in  Manila  on 
June  15  and  should  be  in  full  operation 
this  summer. 

Average  width  of  the  Agno  River 
near  San  Manuel  is  about  250  meters, 
{Continued  on  page  421) 


THE  "HANKOW,"  a  suction,  dredge  brought  from  Hongkong  by  Marsman  &  Com¬ 
pany  to  work  marine  gravels  in  Paracale  Bay  along  the  shore  of  Coco  Grove. 
Together  with  the  "Rotterdam,"  a  dredge  of  similar  type,  it  recovered  considerable 
gold  from  a  previously  worked  area.  The  digging  becoming  more  difficult,  however, 
the  boats  were  sent  back  to  Hongkong  and  the  company  is  now  building  two 
bucket  dredges  for  the  work 
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Boasts 
Largest  Mill 

.Enhirgcd  piciiit  non’  has  capacity  oj 
3,000  tons  per  day— Ores,  oxidized  and 
sticky,  are  scrubbed  before  treatment 


The  island  of  masbate 

lies  approximately  200  miles 
southeast  of  Manila  and  oc¬ 
cupies  a  central  position, 
geographically  speaking,  in  the  cen¬ 
ter  of  the  Philippine  archipelago. 

Mining  operations  on  the  island  date 
back  to  the  Ming  dynasty,  evidenced 
by  numerous  ancient  workings,  tools, 
rubstones.  and  pottery  found  in  the 
old  mined  areas  which  tie  the  mining 
activity  to  this  period.  Mining  was 
apparently  carried  on  by  Chinese  who 
sailed  over  from  the  mainland  of  Asia 


and  worked  these  Masbate  deposits  by 
crude  methods.  Mining  activity  dur¬ 
ing  the  Spanish  occupation  of  the 
Islands  was  of  only  minor  importance. 

Following  the  Spanish-American 
War  a  detachment  of  American  sol¬ 
diers  was  stationed  at  Aroroy,  a  few 
kilometers  from  the  mines.  These  sol¬ 
diers,  many  of  whom  had  mined  in 
Western  Fnited  States,  soon  recog¬ 
nized  definite  gold  orebodies,  and  many 
lode  and  placer  locations  were  made. 
The  early  years  were  accompanied  by 
discouragement  and  lack  of  canital. 


About  1905,  the  Eastern  Mining 
Company  was  organized  and  a  ten- 
stamp  mill  was  erected  near  the  pres¬ 
ent  site  of  the  Masbate  Consolidated 
Mining  Company’s  mill.  The  ore 
proved  refractory  to  the  method  of 
treatment  used,  and  the  plant  soon 
closed. 

In  1910,  the  Colorado  Mining  Com¬ 
pany  was  organized  by  Co'.  Henry 
Bayard  McCoy,  a  colorful  figure  in  the 
early  days  of  the  American  occupa¬ 
tion.  Here  a  150-ton  all-slime  cyanide 
plant  was  erected  and  successful  oper¬ 
ation  was  carried  on  until  1922,  when 
the  mine  was  closed  by  an  underground 
fire,  and  operations  ceased. 

Meanwhile,  in  1914,  the  Syndicate 
Mining  Company  erected  a  100-ton 
all-slime  cyanide  plant  about  a  mile 
up  the  canyon  from  the  Colorado  mill. 
This  plant  has  operated  continuously 
to  the  present  day  after  numerous  ex¬ 
pansions  from  the  first  100-ton  unit. 

In  1931,  the  Syndicate  Mining 
Company  was  acquired  by  the  Panique 
Mines,  which  operated  succe.ssfully  on 
low-grade  ore  until  1935,  when  con¬ 
trol  was  purchased  by  the  Andres 
Soriano  group,  which  had  already  a 
number  of  successful  mining  opera¬ 
tions  in  the  Islands.  The  old  pi’operty 
of  the  Colorado  Mining  Company  was 
also  acquired  at  the  same  time  and  the 


CS3 


Masbate  Consolidated 


LOOKING  DOWN  from  the  air  on 
Masbate  Consolidated  Mining  Com¬ 
pany's  plant  on  the  Island  of  Mas¬ 
bate.  Recent  construction  has  raised 
the  capacity  of  the  mill  to  3,000  tons 
per  day 
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Masbate  Consolidated  Mining  Com- 
j>any  was  organized  and  plans  were 
laid  for  ?,000  tons’  daily  capacity. 

Mining  Operations  —  Several  vein 
systems  comprise  the  Panique  mine. 
The  major  vein  is  the  Nancy  No.  2,  a 
large,  low-grade  deposit  of  replace¬ 
ment  quartz  and  manganese  oxide  with 
andesite  wa'ls.  The  Nancy  No.  2  ore- 
body  approaches  almost  400  ft.  in 
width  at  tlie  northeast  end  and  tajjers 
to  about  100  ft.  wide  near  the  south¬ 
east  end.  ITiderground  it  has  been 
opened  up  for  a  length  of  about  3,.')00 
ft.  along  its  strike.  Other  veins  are 
the  Nancy  No.  1,  Star,  Bin,  and 
Breccia,  lying  in  the  footwall  of 
the  Nancy  No.  2  lode.  These  veins 
are  not  as  large  as  the  Nanej'  No.  2, 
but  carry  considerable  tonnage  of 
low-grade  ore.  A  large  surface  talus 
deposit  exists  between  the  Nancy  No. 
2  lode  and  the  millsite,  varying  in 
thickness  from  2  to  20  ft.  and  broken 
off  from  the  main  veins.  This  deposit 
consists  of  fragmental  and  boulder 
quartz  in  a  matrix  of  red  clay  and  is 
mined  by  scrapers  and  tuggers. 

Several  systems  of  mining  are  em¬ 
ployed  at  Ma.sbate.  On  the  large 
Nancy  No.  2  lode,  block  caving  and 
shrinkage  are  employed.  On  the  cen¬ 
tral  and  northwest  part  of  this  lode, 
two  diesel-driven  |-cu.yd.  Marion 
shovels  have  proved  to  be  a  cheap  and 
easy  means  of  extraction.  On  the  nar¬ 
rower  veins,  shrinkage  and  open-cut 
methods  are  employed  successfully. 

Practically  all  the  ore  is  mined  above 
the  No.  4^  level  and  passed  down 
various  ore  passes  to  No.  6  level, 
where  it  is  loaded  into  45-cu.ft.  cars 
and  hauled  out  some  3,000  ft.  to  the 
mill  by  4-ton  General  Electric  trolley 
locomotives.  Four  locomotives  of  this 
type  are  used  on  this  level.  Part  of 
the  ore  is  de'ivered  in  100-cu.ft. 
Granby-type  cars  down  a  gra\nty  in¬ 
cline  to  the  mill. 

Ore  at  the  old  Colorado  mine  is 
mined  by  scrai)ers,  shrinkage  sloping, 
and  glory-holing  and  is  dumped  into 
a  central  ore  pass  and  loaded  on  level 
No.  7  into  100-cu.ft.  cars  and  trammed 
to  the  mill  about  a  mile  distant  over 
an  outside  contour  railway. 

Practically  all  underground  develop¬ 
ment  is  carried  on  by  contract.  Sloping 
is  for  the  most  part  done  by  daily 
labor.  Practically  90  per  cent  of  the 
labor  comes  from  the  Visayan  and 
Bicol  provinces. 

Deliveries  up  to  2,500  tons  per  day 
have  been  made  at  times.  Total  min¬ 
ing  costs  before  depreciation  and  de¬ 
pletion  have  been  around  1  peso  per 
ton  delivered  to  the  mill. 

Milling  Operations — For  several 
months  past  about  1,600  tons  per  day 
has  been  treated  by  the  mill.  Con¬ 
struction  is  in  progress  to  raise  the 
plant’s  capacity  to  3,000  tons  per  day. 

Because  the  Masbate  ores  are  highly 
oxidized  and  sticky,  especially  in  the 
rainy  season,  storing  of  ore  in  a  bin 


is  practically  impossible  before  wash¬ 
ing.  Ore  deliveries  are  made  into  a 
50-ton  concrete  hopper  bin  which  feeds 
two  6x14  ft.  scrubbers.  A  third  7x15- 
ft.  Allis-Chalmers  blade  washer  is 
being  added.  Washed  product  is  con¬ 
veyed  by  a  30-in.  belt  to  a  300-ton 
coarse-ore  bin  fec'ding  two  24xl5-ft. 
Allis-Chalmers  blade-type  crushers. 
Crushed  3-in.  ))roduct  is  conveyed  by  a 
24-in.  conveyor  to  another  300-ton  bin, 
which  feeds  two  4-ft.  Symons  cone 
crushers.  The  product  of  the  latter  is 
delivered  by  a  24-in.  conveyor  and  dis¬ 
tributor  to  a  5,000-ton  fine-ore  bin 
feeding  six  Marcy  No.  86  ball  mills 
each  in  closed  circuit  with  a  6-ft.  Dorr 
duplex  classifier.  Classifier  discharges 


the  maximum  dei)th  is  10  meters,  and 
the  average  depth  between  5  and  6 
meters.  The  life  of  the  property  Avill 
be  about  2^/2  years. 

Agusan  Gold  Mines,  Inc.,  under  an 
annual  report  dated  March  31,  1937, 
state  that  equipment  has  been  ordered 
to  work  ground  in  Agusan  Province  in 
Tagbanahan  district,  where  bodegas 
and  quarters  for  officers  and  laborers 
are  now  being  constructed.  The  ecpiip- 
ment  consists  of  a  Crescent  scra])er 
with  a  Caterpillar  tractor,  a  diesel- 
driven  centrifugal  pump  of  2,400 
g.p.m.  capacity  through  a  10-in.  dis¬ 
charge,  and  200  ft.  of  sluice  boxes.  Its 
estimated  yardage  is  4,541,300  and  it 
will  run,  according  to  the  engineer, 
H.  C.  Skeels,  “between  2  and  4  pesos 
per  cubic  yard.”  H.  C.  Sovaleff  is 
mine  superintendent. 

A  number  of  other  placers  are  under 
development  and  one  or  two  may  be 
brought  into  production  during  the 
coming  year.  It  is  notable,  however, 
that  placer  mining  attracts  novices 
more  than  does  lode  mining  in  the 
Philippines.  If  anything,  placer  min¬ 
ing  is  the  more  delicate  of  the  two,  and 
it  is  therefore  possible  that  there  will 
be  a  number  of  failures  to  record  in 
the  placer  mining  field  within  a  few 
months. 

Another  condition,  and  one  which  re¬ 
tards  legitimate  development  through¬ 
out  the  Islands,  is  the  tendency  to 
locate  claims  on  top  of  one  another,  in 
some  cases  four  deep,  all  the  locators 
claiming  title.  This  discourages  one  at 
the  outset  from  attempting  to  deal 
with  any  of  them  for  option  contracts 
to  explore  by  drilling,  shafts,  or  other¬ 
wise,  so  as  to  obtain  value  evidence  of 
their  properties. 

Still  another  condition,  and  which  is 
deplorable,  but  which  has  been  a 
stigma  in  practically  all  new  mining 
districts  throughout  the  world,  is  the 
salting  problem.  Any  engineer  com¬ 
ing  into  the  Philippines  must  con¬ 


go  to  two  13-ft.  Dorr  bowl  classifiers 
and  sands  are  distributed  to  foui-teen 
59x9  ft.  sand-leaching  tanks.  Slimes 
are  treated  in  a  series  of  Dorr  thicken¬ 
ers  and  agitators  located  in  the  main 
plant. 

Underflows  of  the  secondary  thick¬ 
eners  are  delivered  to  a  filter  storage 
tank  which  feeds  four  120-leaf  But¬ 
ters  filters.  Final  residues  are  dis¬ 
charged  into  the  Bumabatan  River. 

Power  is  provided  by  four  900-hp. 
and  two  400-hp.  Atlas  Po’ar  diesel  en¬ 
gines  with  direct-connected  generators. 
Diesel  fuel  oil  is  delivered  by  ocean¬ 
going  tankers  into  a  3,500-ton  tank  on 
Colorado  Point.,  at  the  Port  of  Bar¬ 
rera,  8  km.  from  the  mine. 


tinually  Watch  his  step  in  this  respect. 
The  law  now  has  one  conspicuous 
offender  in  the  toils,  and  if  he  is  made 
an  example,  it  is  probable  that  salting 
will  not  be  such  a  popular  pastime  in 
these  parts. 

During  the  pa.st  year  and  a  half,  I 
have  circulated  in  my  work  in  the 
placer  fields  of  various  provim-es  in 
Luzon  and  in  others  in  northern  Min¬ 
danao.  Generally  very  fine  gold  has 
been  found  in  ])ractically  all  of  these 
districts,  but  the  gold  comes  from 
different  sources.  In  Luzon  it  comes 
from  the  disintegration  of  the  lode 
veins  in  Mountain  Province  and  the 
Baguio  district.  In  northern  Min¬ 
danao,  the  fine  gold  comes  from  the 
breaking  up  of  conglomerate  beds 
which  carry  finely  divided  gold.  These 
conglomerates  rest  upon  sandstone,  are 
generally  found  tilted  at  vai’ious  angles 
where  the  rivers  have  cut  through  them, 
and  are  made  up  principally  of  Pre- 
Cambrian  rocks  not  common  to  the 
districts  adjacent  to  the  beds.  The 
gold  in  the  beds  so  far  as  my  investiga¬ 
tions  have  been  carried  is  insufficient 
to  make  the  conglomerates  of  commer¬ 
cial  importance,  when  considered 
metallurgically  from  either  lode  or 
placer  mining  viewpoints.  When  the 
fine  gold  shows  up  in  a  batea  it  at- 
ti’acts  the  novice,  and  much  money  has 
been  spent  in  following  this  illusive 
magnet.  It  is  true,  on  the  other  hand, 
that  natives  can  with  their  small 
sluices  and  bateas  eke  out  a  livelihood 
washing  tramp  gold  from  the  rivers  of 
both  Luzon  and  Mindanao,  the  freshets 
keeping  the  supply  fairly  constant. 
This  concentration  rarely  goes  deeper 
than  12  to  18  in.,  so  that  the  yardage 
containing  spotted  values  is  small. 

In  conclusion  I  record  the  fact  that 
placer  mining  in  the  Philippines  is  of 
minor  importance  in  relation  to  lode 
mining.  New  placer  deposits  of  com¬ 
mercial  value  may  be  discovered,  as 
much  prospecting  is  under  way. 


▼  ▼  ▼ 

Placers  Also  Yield  Gold 

{Continued  from  page  419) 


Iron  Ore  of  Luzon 

B  Shipped  to 
Japan 


BY  THE  SEA,  under  palms,  the  mail  camp 
of  Philippine  Iron  Mines,  Inc.,  on  Larap  Pen. 
insula,  Luzon,  has  a  delightful  location.  In 
the  foreground  is  the  company  store.  This 
view  was  taken  from  the  top  of  the  hill 
on  which  the  principal  ore  deposit  is  mined 


Production  of  high-grade  from  Larap  Peninsula 
now  surpasses  600,000  tons  annually,  this  m  less 

than  three  years  of  mining 

^  F.  H.  Kihlstedt 

Mining  Engineer  and  Geologist 
Philippine  Iron  Mines,  Inc., 
Camarines  Norte,  Luzon 


OCCURRENCE  of  iron  ore 
in  the  Philippines  was  first 
recorded  in  1664,  when  a 
Spanish  Governor  is  sup¬ 
posed  to  have  ordered  a  mining  engi¬ 
neer  to  the  Islands  from  Spain. 
Primitive  smelting  of  ore  in  small  fur¬ 
naces  was  done  under  Spanish  super¬ 
vision  for  centuries,  and,  even  at  pres¬ 
ent,  natives  of  the  Province  of  Bulacan 
are  skilled  in  smelting  ore,  which  is 
cast  as  plowshares  and  other  imple¬ 
ments.  Production  is  naturally  in¬ 
significant,  and  the  long  railroad  haul 
to  deep  water  makes  the  present  value 
of  the  old  Bulacan  deposits  doubtful. 
Despite  all  this,  no  iron  mining  nor 
iron  industry  of  any  size  had  grown 
up  in  the  Islands  until  a  few  years 
ago.  The  reasons  are  twofold: 

First,  suitable  fuel  is  lacking.  Coal 
occurs  frequently  in  the  Tertiary  sedi¬ 
ments  and  is  mined  to  some  extent.  The 
quantity  extracted  is  not  large,  and 
most  of  the  coal  used  in  the  Islands  is 
imported.  The  coal  is,  furthermore, 
seldom  coking  and  is  thus  not  suitable 
to  metallurgical  process. 

Second,  the  present  importation  of 
iron  and  steel  is  too  small,  and  em¬ 
braces  too  many  varied  finished  and 
semi-finished  products,  to  be  replaced 
by  local  products  at  present.  Mining 


Philippine  Iron  Slines — To  the  lat¬ 
ter  type  of  deposit  belongs  the  ore- 
body  of  Philippine  Iron  Mines,  Inc., 
situated  at  Larap,  near  Mambulao,  in 
the  Province  of  Camarines  Norte, 
which,  so  far,  is  the  only  iron  mine  in 
production  in  the  Islands. 

Japanese  interests  obtained  a  lease 
on  part  of  the  property  in  1918  and 
mined  prol)ably  about  48,000  tons  of 
ore  before  canceling  the  lease.  In 
1923,  a  Chinese  mining  company  em¬ 
ployed  a  Swedish  geologist,  F.  R. 
Tegengren,  to  inspect  the  property, 
but  this  company  made  no  attempt 
to  open  it.  Mr.  Tegengren  returned 
in  1930  and  conducted  a  new  survey, 
this  time  for  Atlantic  Gulf  &  Pacific 
Company,  of  Manila,  and  reported 
4,500,000  tons  of  ore.  More  has  been 
found  since  then.  This  company,  act¬ 
ing  as  general  managers  of  Philippine 
Iron  Mines,  Inc.,  began  operations  in 
February,  1934. 

A  town  was  built  for  the  workers 
and  a  pier,  connected  with  the  iron 
deposits  by  railroad,  was  constructed, 
so  that  at  the  end  of  1934  production 
could  begin.  The  shipments  have  been 


is  therefore  based  on  export,  and  all 
ore  produced  in  the  Islands  is  shipped 
to  Japan. 

The  biggest  deposits  are  found  in 
Surigao,  Mindanao,  and  have  been 
estimated  to  contain  500,000,000  tons 
of  ore.  The  ore  is  a  typical  tropical 
product  of  lateritie  weathering  of 
basic  intrusives.  It  is  earthy  and  con¬ 
tains  much  moisture.  The  grade  is 
fairly  low,  being  slightly  over  50  per 
cent  iron  after  calcination.  Under 
present  conditions,  the  ore  cannot  be 
utilized,  but  it  undoubtedly  constitutes 
a  great  future  asset.  It  is  covered 
with  a  Government  reservation  pro¬ 
claimed  in  1914.  So  far  as  known, 
this  is  the  only  large  deposit  of  this 
type  in  the  Islands. 

Commercial  deposits  are  of  different 
origin  and  are  usually  connected  with 
dioritic  or  syenitic  rocks  intruded  as 
sills  or  stocks  into  the  surrounding 
rocks,  usually  shales,  slates,  and  lime¬ 
stones.  The  type  of  deposits  varies 
with  the  intruded  rock.  If  limestone 
is  present,  the  ore  will  be  surrounded 
by  a  mass  of  contact  metamorphic 
minerals  like  garnet,  amphibole,  and 
chlorite.  If  no  limestone  or  calcare¬ 
ous  sediments  are  present,  the  zone  of 
contact  metamorphic  minerals  is  more 
or  less  absent. 


ORE  IS  MINED  in  benches  in  this  open  cut 
by  the  Philippine  Iron  Mines.  Almost  600,- 
000  tons  was  shipped  in  1936  and  over  191,- 
000  tons  in  the  tirst  three  months  of  the 
present  year 


AN  ORE  POCKET  of  Philippine  Iron  Mines. 
A  number  of  such  bins  receive  ore  from 
certain  benches  of  the  mine  for  delivery 
to  the  main  line.  They  have  a  capacity  of 
about  100  tons  each 
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as  follows:  1934,  13,303  tons;  1935, 
305,611;  1936,  594,975;  and  January 
to  April,  1937,  191,208,  The  deposit  is 
3  miles  west  of  the  town  of  Jose 
Panganiban,  and  on  the  Larap  penin¬ 
sula  and  Calambayungan  Island. 

Geology — The  geology  of  the  dis¬ 
trict  includes  the  batholith  of  granite 
and  granodiorite  between  Paracale  and 
Jose  Panganiban.  The  granite  has 
intruded  a  sedimentary  series  of 
shales  and  sandstones,  cut  by  perido- 
tite  and  other  basic  dikes,  now  altered 
to  serpentine.  South  and  west  of  the 


the  sediments.  It  has  proved  difficult 
to  recognize  the  country  rock  because 
of  the  intense  oxidation  and  staining 
of  the  rocks,  which  are  mostly  altered 
to  a  ferrugineous  kaolin,  and  which 
will  be  discussed  later.  In  a  general 
way  the  orebodies  are  lenticular  and 
conform  with  the  sediments. 

On  Calambayungan,  there  is  thus 
one  big  lens  of  ore,  with  a  very  flat 
dip  to  the  west.  Due  to  the  clayey 
consistence  of  the  footwall,  the  ore 
has  been  displaced  by  surface  slump¬ 
ing  along  planes,  so  that  locally  large 


DOWN  THIS  INCLINE  to  the  main  line  are 
lowered  by  gravity  the  45-cu.it.  Granby-type 
ore  cars  from  the  open-cut  iron  mine  on  top 
oi  the  hill.  At  the  loot  is  seen  the  company 
camp 


tion  zone,  the  ore  is  not  seldom  soft, 
producing  a  large  proportion  of  fines 
in  mining.  Below  the  water  table,  the 
hematite  has  practically  disappeared 
and  the  ore  is  a  hard  magnetite. 

A  typical  analysis  of  the  hematite 
is  as  follows:  FeO,  1.53;  FesOs,  87.34; 
MnO-,  0.20;  TiOo,  none;  AUOj,  3.58; 
CaO,  0.19 ;  MgO,  trace ;  SiOj,  3.51 ; 
P,0«,  0.20;  SO2,  0.22;  H^O,  3.59.  The 
iron  totals  62.30  per  cent,  with  0.09 
per  cent  phosphorus  and  the  same 
amount  of  sulphur. 

No  complete  analysis  has  been  made 
of  the  magnetite  ore.  It  differs  from 
the  analysis  just  given  mainly  in  the 
higher  FeO  :  Fca  O3  ratio,  in  the  higher 
sulphur  content.  The  phosphorus 
content  is  about  0.14  per  cent. 

The  area  has  been  eroded  and  the 
ore  deposit  has  left  a  sometimes  thick 
mantle  of  ferruginous  soil  containing 
pebbles  of  hematite.  Near  the  shore 
and  near  the  top  of  the  ridge  there  are 
also  big  boulders  of  hematite.  Rarely 
magnetite  is  found  near  the  surface, 
which  is  always  extremely  hard  and 
dense  and  impervious  to  oxidation. 

As  mentioned,  the  wall  rock  is  soft 
and  altered  to  kaolin,  which  is  often 
brightly  colored  by  iron-staining.  The 
staining  often  forms  red  bands,  alter¬ 
nating  with  the  common  white  kaolin 
so  as  to  form  what  at  the  first  glance 
may  look  like  a  banded  sediment,  were 
it  not  for  the  fact  that  the  bands  are 
often  concentric,  and  sometimes  are 
seen  cutting  through  phenocrysts. 

Another  result  of  leaching  are  the 
very  common  “ribs”  or  veinlike  masses 
of  limonite,  which  have  not  been  ob¬ 
served  below  the  water  table.  Con¬ 
tacts  of  these  veins  form  convex 
surfaces  extending  into  the  walls, 
and  usually  show  concentric  layers. 
The  iron  occasionally  reaches  55  per 
cent  and  the  phosphorus  is  somewhat 
higher  than  for  the  hematite  ore.  Lit¬ 
tle  sulphur  is  present. 


LOADING  PIER  of  Philippine  Iron  Mines  on 
Calambayungan  Island.  Here  ocean-going 
freighters  tie  up  and  take  their  ore  cargoes 
for  shipment  to  Japan 


batholith  are  other  large  and  small 
intrusions  of  dioritic  rocks,  and  an¬ 
desites  and  other  volcanic  rocks  are 
also  present.  The  diorite  is  usually 
accompanied  by  dikes  of  porphyry. 

Larap  is  situated  on  and  near  the 
contact  between  the  sediments  on  the 
west  side  of  the  granite  batholith  and 
the  dioi’ite.  Of  the  latter  several 
varieties  have  been  observed.  Several 
hundred  feet  of  the  sediments  are  ex¬ 
posed  along  the  northern  and  eastern 
shore  of  the  property,  ranging  be¬ 
tween  conglomerate  with  small  peb¬ 
bles  of  quartz  and  greenstone  to  fine- 
gi’ained  shales.  A  few  seams  of  coal 
are  also  jjresent.  No  fossils  have 
been  observed,  but  the  sediments  are 
generally  considered  to  be  of  Miocene 
or  Oligocene  age. 

The  diorite  is  found  in  outcrops 
along  the  western  shore,  overlying  the 
sediments.  As  sediments  are  found 
west  of  Larap,  and  also  in  places  in 
the  diorite  on  Larap,  the  diorite  is 
probably  intruded  as  a  sill  into  the 
sediments. 

Usually  the  diorite  is  a  normal 
green  type  with  the  feldspar  often 
developed  as  phenocrysts.  Other 
coarsely  porphyritc  varieties  are  also 
seen  as  ■well  as  a  non-porphyritic 
plia«e.  which  mainly  consists  of  white 
feldspar  with  a  small  amount  of 
femic  minerals.  Some  magnetite  is 
also  present.  This  rock  has  only  re¬ 
cently  been  found  in  diamond  drilling 
and  may  be  genetically  related  to  the 
ore.  It  bears  a  certain  resemblance 
to  the  magnetite  syenite  at  the  big 
iron  deposits  at  Kiruna,  in  Sweden. 

The  orebodies  occur  on  or  near  the 
contact  between  the  igneous  rocks  and 


sections  of  the  ore  have  an  easterly 
dip.  This  accounts  for  the  irregular 
outline  of  the  ore  as  seen  on  the  map 
The  ore  is  occasionally  some  30  ft. 
thick,  but  it  is  usually  much  less,  and 
though  the  area  covered  by  ore  is  large, 
the  reserves  are  much  smaller  on  the 
island  than  on  Larap  peninsula.  Here 
the  ore  occurs  as  a  number  of  big  and 
small  lenses,  some  of  which  are  short 
and  thick,  so  that  they  form  podlike 
masses  raking  to  the  W'est.  Numerous 
faults  have  locally  displaced  the  ore. 
These  faults  usually  strike  east  or 
north  and  dip  east  at  various  angles. 
They  are  normal  in  character.  The 
faults  are  usually  difficult  to  follow 
outside  of  the  orebodies,  due  to  the 
plastic  character  of  the  walls,  and 
their  tracing  is  often  a  matter  of  con¬ 
jecture.  The  orebodies  reach  thick¬ 
nesses  of  60  ft.  and  more. 

The  ore  itself,  although  being  clear¬ 
ly  genetically  connected  with  the 
igneous  rocks,  is  greatly  influenced  by 
oxidation  and  leaching.  Primary  ore, 
as  seen  in  diamond-drill  cores  and 
occasionally  in  the  mine,  is  a  magne¬ 
tite  with  some  hematite  and  small 
amounts  of  pyrite.  Pyrite  also  oc¬ 
curs  in  the  diorites.  The  gangue  is 
usually  hornblende;  often  also  quartz. 

Above  the  water  table,  the  ore  is 
largely  a  fairly  hard  porous  hematite 
with  low  sulphur  content.  Approach¬ 
ing  the  water  table  magnetite  begins 
to  appear  and  with  it  also  some  pyrite 
and  fresh  hornblende.  In  this  transi¬ 
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Chrome  Ore 

A  New  Export  of  the  Islands 

Occunttices  numerous  and  most  of  them  small,  although  one  huge 
deposit  of  refractory  grade  has  been  found — Higher  prices 
would  bring  larger  supply 

M.  E.  Hubbard 

('tinsnlting  Engineer,  Developments,  Ine., 

Manila,  P.  I. 


Oxidation  of  the  ])yiito  and  the 
uaiiiiue  minerals  thus  suggests  some 
interesting  features.  First,  it  apnears 
))rohable  that  the  resulting  sulphates 
promoted  the  oxidation  of  magnetite 
into  hematite.  A  face  near  the  water 
tal)le  left  untouched  for  some  time 
usually  shows  traces  of  a  thin  film  of 
ferrous  suli)hate  as  a  “sweat.”  Oiv 
left  broken  and  often  samjded  and 
analyzed  for  sulphur  does  not  show 
any  rai)id  decrease  of  sulphur,  so  it 


IRON  ORE  OCCURRENCES  on  Larap  Penin¬ 
sula  and  Calambayungan  Island  are  seen 
in  their  relationship  to  each  other.  Note 
the  railroad  oi  Philippine  Iron  Mines  run¬ 
ning  to  the  pier  on  the  island 

is  jtrobable  that  the  ferrous  sul]>hate 
is  in  the  f(»rm  of  a  stagnant  solution 
in  the  ore  near  the  water  table,  seeping 
out  slowly  when  the  face  is  exposed. 

Second,  it  apjtears  that  the  ore  in 
the  transition  zone  usually  is  softer 
than  either  above  ttr  below,  which  ex¬ 
plains  the  often  puzzling  variation  in 
hardness  of  adjacent  orebodies. 

Third,  the  linionite  ribs,  which  with 
few  exceptions  are  foumi  only  in  the 
wall  rock,  are  due  to  leaching  froiti 
overiving,  comj»'ete'y  *»xidized  ma¬ 
terial. 

Mining — So  far,  the  ore  has  been 
mined  by  open-cut  alone,  on  benches 
fib  to  80  ft.  apart,  with  sublevels 
wherever  necessary.  Four  products 


NTEKEST  in  the  lMiilipi»ines  as  a 
source  of  chromite  has  arisen  only 
in  the  last  three  or  four  years. 
Prior  to  ]9d3  little  was  known 
about  the  chronu*  ore  resources  of  the 
Islands.  A  Government  ])ublication, 
"The  ^Mineral  Itesources  of  the  Philip - 


are  obtainetl:  lump  ore,  fines,  screen 
ore  from  the  soil,  and  linionite.  "Where 
connection  with  the  main  line  is  made 
by  way  of  bins,  these  are  mixed,  mak¬ 
ing  a  fifth  jiroduct. 

The  ore  jiasses  two  sampling  sta¬ 
tions,  when  transported  along  the 
main-lim^  railroad.  The  cars  are  classi¬ 
fied  as  to  kind  of  ore  and  source  and 
are  sanijiled  sejiarately.  This  has 
b('en  found  necessary  for  twfi  reasons. 
First,  the  iron  content  and  the  mois¬ 
ture  vary  considerably  in  the  ditferent 
kinds  of  ore  and  in  the  different  work¬ 
ing  jilaces,  due  to  varying  care  in 
supervision.  A  correct  analysis  can 
thus  be  made  only  by  analyzing  the 
ditferent  kinds  of  ore.  Second,  a 
daily  sarnjiling  report  giving  the  num¬ 
ber  of  cars  of  each  kind  is  submitted 
to  the  main  office  the  following  morn¬ 
ing.  liy  apfilying  the  average  analysis 
of  the  ditferent  kinds  of  ore  from  the 
last  three  shiinnents,  a  nearly  correct 
estimate  of  the  iron-ore  content  in  the 
boat  is  obtained. 

Due  to  the  widely  scattered  working 
places,  little  mechanical  equipment  is 
used  in  mining.  Drilling  is  done  by 
hand  with  solid  drill  .steel  P2  to  14  ft. 
long.  The  holes  are  up  to  10  ft.  deep 
on  the  bigger  faces.  It  has  been  found 
advantageous  to  use  20  i)er  cent  dyna¬ 
mite  and  railroad  powder  for  blasting. 

Loading  is  done  by  hand  into  45- 
cu.ft.  Granby-typ(>  cars  made  by  Gregg, 
which  are  lowered  over  gravity  in¬ 
clines  to  the  main  line.  There  are 
also  a  number  of  bins  receiving  ore 
from  certain  benches  for  the  main 
line.  The.se  bins  have  a  capacity  of 
100  tons  and  are  of  standard  construc¬ 
tion.  One  of  the  chutes  is  usually  cov¬ 
ered  with  half-inch  heaxw  wire  screen. 


l)ine  Islands  for  the  Years  1026  to 
1933,”  makes  mention  only  of  the  Gov¬ 
ernment  reservations  in  Zambales  on 
the  west  coast  of  Luzon  and  the  depos¬ 
its  of  the  Florannie  Mining  Company 
in  Camarines  Sur,  Luzon. 

The  vast  improvement  in  economic 


over  which  the  pebble  soil  is  dumiied. 
The  soil  goes  through  the  screen. 
Oversize  will  run  about  55  to  58  ])er 
cent  iron  in  dry  weather.  In  wet 
weather  no  screening  is  done. 

The  Granby  cars  are  dumped  into 
buckets  on  the  pier.  These  liuckets, 
two  to  a  car,  are  self-tipj)ing,  and  are 
hoisted  on  board  by  the  ship's  winches. 
Moats  up  to  l(),fi()9  tons  have  be<*n 
loaded,  and  occasionally  some  3,700 
tons  a  day  is  loaded  in  two  9-hour 
shifts.  The  average  capacity  of  the 
])ier  is  between  2,000  and  3,000  tons. 
Typical  analysis  of  a  shii)load  of  ore 
is  as  follows;  Fe,  fil  per  cent;  S, 
0.30;  P,  0.14;  SiO,,  4;  Mn,  0.98;  H,(), 
fi  to  8  (dry  .season)  and  9  to  11  ])er 
cent  in  the  wet  .season. 

Waste  removal  is  also  done  by 
hand,  due  to  the  widespread  places  of 
<  |)'‘ration.  On  v  nwently  a  ^-cu.yd. 
Bucyrus-Erio  diesel-powered  shov(*l 
has  been  })nt  in  oi)eration  where  bulk 
removal  of  waste  is  feasible.  Kein- 
forced  V-bottorn  27-cu.ft.  dump  cars 
are  used  for  transporting  the  wa.^te  to 
the  seashore,  for  recovering  land. 

The  present  organization  includes 
about  2,200  laborers  and  a  staff  of 
twelve  foremen  and  executives.  Much 
has  been  done  to  give  the  laborers  as 
high  a  standard  of  living  as  jmssible. 
The  wages  are  high,  and  the  camp 
houses  are  well  built  according  to  the 
.style  j>revalent  in  the  Islands.  The 
company  operates  a  big  general  store, 
hospital,  .school,  cinema,  bowling  al¬ 
leys  and  boxing  rings,  all  on  a  non¬ 
profit  basis.  The  present  oi’ganiza- 
tion,  as  skillfully  built  up  by  M.  R. 
Port,  general  superintendent,  has 
practically  eliminated  labor  turnover, 
and  lowered  the  per-ton  cost. 
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conditions  in  the  base-metal  market 
since  1933  has  spurred  investigation  of 
the  Philippines’  chromite  resources. 
At  the  present  market,  high-grade 
chromite  can  be  shipped  to  the  United 
States  at  a  profit.  Deposits  of  chromite 
have  been  uncovered  from  northern 
Luzon  to  Mindanao.  Already  several 
companies  have  made  trial  shipments 
to  the  United  States  and  Japan  with 
successful  results,  and  at  least  two 
companies  have  started  regular  ship¬ 
ments  under  long-term  contracts  with 
United  States  consumers. 

Chromite,  being  essentially  a  constit¬ 
uent  of  peridotites  and  the  serpentines 
derived  from  them,  would  naturally  be 
expected  to  occur  in  geographical  areas 
containing  these  rocks.  In  the  Philip¬ 
pines  there  are  large  bodies  of  basic 
rocks  such,  as  gabbro,  pyroxenite,  and 
peridotite  scattered  throughout  the 
Islands.  Chi'omite  in  commercial  and 
potentially  commercial  quantities  has 
been  di.scovered  in  the  ultra-basic  rocks 
occurring  on  the  west  and  southeast 
coasts  of  Luzon;  the  southern  part  of 
Panay;  parts  of  Samar;  Dinagat 
Island;  and  the  northern  coast  of 
Mindanao.  These  localities  do  not 
form  a  continuous  band  but  are 
stretched  out  through  the  archipelago 
in  a  roughly  northwest-southeast  direc¬ 
tion  for  a  di.stance  of  over  800  km. 

Ore  Found  With  Peridotites 

In  all  the  Philippine  deposits  exam¬ 
ined  personally  by  me  or  my  associ¬ 
ates,  the  geological  occurrence  seems  to 
be  the  same  regardless  of  the  geog¬ 
raphy.  The  chromite  is  definitely 
associated  with  the  peridotite  or  its 
serpentine  derivatives.  In  turn,  the 
peridotite  bodies  normally  occur  as 
“islands’’  in  a  pyroxenite  or  a  fine- 
textured  gabbro.  This  chromite-peri- 
dotite-pyroxenite  (or  gabbro)  series 
appears  to  have  been  the  normal 
differentiation  sequence  for  this  basic 
magma. 

The  chromite  itself  occurs  as  lenses 
of  .solid  ore,  as  fine  disseminations  in 
the  basic  rock,  and  as  ellipsoidal¬ 
shaped  “pebbles”  of  various  sizes  in  a 
matrix  of  serpentinized  peridotite.  The 
lenses  vary  greatly  in  size,  but  most  of 
them  are  small  and  rarely  exceed  25  ft. 
in  length  by  5  ft.  in  width  by  6  ft.  in 
depth.  The  contact  between  chromite 
and  inclosing  peridotite  may  be  quite 
sharp,  but  it  is  usually  gradational,  as 
would  be  expected.  Inclusions  of 
blocks  of  countrj’’  rock  are  common. 

The  “pebble”  type  of  deposit  is 
interesting  in  that  weathering  has  pro¬ 
duced  from  it  large  areas  of  so-called 
“float.”  These  float  areas  have  caused 
much  disappointment  to  prospectors 
who  have  followed  them  up  with  the 
expectation  of  uncovering  a  large  lens 
of  solid  chromite. 

Float  deposits  formed  from  the 
weathering  of  the  lens-type  deposit  are 


also  common.  The  float,  being  heavy, 
does  not  travel  any  distance  from  its 
source.  In  fact,  one  case  is  known 
where  a  lens  of  about  3,000  tons  actu¬ 
ally  disintegrated  in  place.  A  cut  was 
made  through  the  center  of  the  area 
containing  it  and  the  bedrock  exposed 
was  absolutely  clean  of  chromite.  In 
this  deposit  the  overburden  containing 
the  chromite  float  was  10  to  15  ft. 
thick.  The  evidence  was  conclusive 
that  disintegration  of  this  lens  had 
occurred  practically  in  place.  The 
chromite  float  was  angular  and  defi¬ 
nitely  showed  that  it  had  not  traveled 
any  distance. 

By  far  the  most  productive  area, 
from  the  point  of  tonnage,  that  has 
been  discovered  to  date  is  that  along 
the  foothills  on  the  west  side  of  the 
Zambales  Mountains  in  Luzon.  The 
largest  single  orebody  at  present 
known  in  the  Philippines  occurs  in 
this  area  and  is  located  18  km.  south¬ 
east  of  the  town  of  Candelaria,  Zam¬ 
bales.  Formerly,  this  orebody  was 
reserved  to  the  United  States  Govern¬ 
ment,  but  it  was  subsequently  released. 
It  was  then  acquired  by  Consolidated 
Mines,  which  turned  it  over  to  the 
Benguet  Consolidated  Mining  Com¬ 
pany  for  exploitation  on  a  profit- 
sharing  basis.  The  deposit  has  been 
diamond-drilled,  and  a  tonnage  esti¬ 
mated  at  more  than  10,000,000  has 
been  proved.  The  chromite  is  com¬ 
paratively  low  in  grade  and  will 
probably  not  average  over  34  per  cent 
CrjOs.  It  is,  however,  admirably  suited 
for  refractory  uses,  and  shipments  are 
now  being  made  to  the  United  States 
for  this  purpose. 

There  are  three  Government  reser¬ 
vations  in  this  district.  They  are :  Lot 
1,  which  adjoins  the  deposit  mentioned 
in  the  foregoing;  Lot  2,  which  is  6  km. 
southeast  of  Candelaria;  and  Lot  3,  a 
United  States  Government  reservation, 
located  9  km.  east  of  Santa  Cruz  and 
about  25  km.  in  a  northwesterly  direc¬ 
tion  from  Lot  1.  Several  private  com¬ 
panies  are  carrying  on  development 
work  in  the  neighborhood  of  Lots  2 
and  3  and  at  least  three  companies  are 
now  in  a  position  to  ship  ore. 

Three  Government  Reservations 

There  seems  to  be  a  marked  increase 
in  the  grade  of  the  deposits  as  one 
goes  northward  from  the  Consolidated 
Mines  property.  The  tonnage  per  lens 
decreases,  however.  In  physical  ap¬ 
pearance  no  difference  is  apparent 
between  the  lower-grade  chromite  of 
the  large  Consolidated  orebody  and  the 
high-grade  chromite  in  the  vicinity  of 
Lot  3  to  the  north.  The  chromite  in 
the  vicinity  of  Lot  3  averages  about 
50  per  cent  CraOs  with  a  CrFe  ratio 
of  3:1. 

Excluding  the  enormous  tonnage  of 
low-grade  chromite  developed  at  the 
Consolidated  Mines  property,  it  is  esti¬ 


mated  that  there  will  be  available  from 
this  area  about  250,000  tons  of  chro¬ 
mite  of  an  average  grade  of  46  to  48 
per  cent  CroOa.  War-time  conditions 
would  materially  increase  this  tonnage, 
as  grade  requirements  would  undoubt¬ 
edly  be  lowered  and  the  probable  in¬ 
crease  in  price  would  then  compen¬ 
sate  for  the  increased  costs  of  pro¬ 
duction. 

In  Camarines  Sur,  in  southern 
Luzon,  the  Florannie  Mining  Com¬ 
pany,  under  an  operating  agreement 
with  Benguet  Consolidated,  has  de¬ 
veloped  at  its  mine  near  San  Jose 
about  100,000  tons  of  chromite  which 
will  average  better  than  48  per  cent 
CroOa.  The  entire  output  has  been 
contracted  to  the  Union  Carbide  Com¬ 
pany.  This  is  the  only  producer  in 
this  district  at  present.  Other  small, 
isolated  bodies  of  chromite  of  good 
grade  occur  in  the  vicinity  of  the 
Florannie  mine,  and  these  will  un¬ 
doubtedly  be  tributary  to  the  Floran¬ 
nie  transportation  system  via  the 
present  aerial  tram  to  the  port. 

On  the  island  of  Samar,  a  number 
of  small  lenses  of  chromite  of  ship¬ 
ping  grade  have  been  uncovered  by 
an  intensive  prospecting  campaign 
conducted  by  a  local  company.  A 
shipment  was  made  to  Europe,  but 
the  transportation  difficulties  encoun¬ 
tered,  coupled  with  the  smallness  of 
the  individual  lenses,  have  apparently 
somewhat  delayed  the  full  develop¬ 
ment  of  this  area. 

Occurrences  on  Dinagat 

Chromite  of  excellent  quality  has 
been  known  to  exist  on  Dinagat 
Island,  south  of  Leyte,  for  some  time. 
The  chromite  here  occurs  as  small 
lenses  and  also  as  the  “pebble”  for¬ 
mation  mentioned  previously.  A  sam¬ 
ple  from  this  area  recently  brought 
to  my  attention  ran  53  per  cent  CrjOs 
with  a  Cr  Fe  ratio  of  about  3 :1. 
Unfortunately,  there  are  certain  trans¬ 
portation  and  other  difficulties  which 
may  prove  insurmountable.  Dinagat 
Island  has  no  really  safe  ocean  ship¬ 
ping  point  that  is  close  to  the 
chromite  areas. 

Recently,  samples  of  high-grade 
chromite  running  over  50  per  cent 
Cr203  have  been  brought  in  from  the 
foothills  south  of  Cagayan,  Oriental 
Misamis,  on  the  north  coast  of  Min¬ 
danao.  Though  no  large  lenses  have 
been  discovered,  there  is  an  appreci¬ 
able  area  covered  by  float.  In  all, 
about  10,000  tons  has  been  uncovered 
to  date.  Unfortunately,  here  again, 
as  in  Dinagat  and  Samar,  the  deposits 
are  so  scattered  that  expensive  roads 
would  have  to  be  built  to  move  the  ore 
to  the  coast.  Unless  a  substantial¬ 
sized  lens  is  found,  the  deposits  un¬ 
covered  to  date  will  probably  not  pay 
to  mine  except  under  war-time 
conditions. 
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Flying 

Aids  Philippine  Mining 

And  the  latter  has  helped  aviation 
—Development  of  the  two  has  gone 
hand  in  hand  in  the  last  five  years 


Development  of  mining 

and  of  aviation  have  gone 
virtnally  hand  in  hand  in  the 
Philippines  during  the  past 
live  years.  Commei’cial  aviation  has 
done  much  to  hasten  the  opening  of 
isolated  mining  districts;  and  if  it  had 
not  been  for  mining,  aviation  would 
never  have  reached  its  present  flourish¬ 
ing  condition  in  the  Islands. 

Six  years  ago  there  were  only  three 
privately  owned  planes  in  the  Philip¬ 
pines,  and  two  of  those  were  out  of 
commission.  It  is  safe  to  say  that  no 
more  than  100  Filipinos  had  ever 
flown,  and  comparatively  few*  Amer¬ 
icans  outside  of  Army  aviators.  Now, 
however,  there  are  some  twenty  private 
planes  in  Manila;  three  commercial 
companies  are  operating  regular  sched¬ 
ules;  there  are  six  good  ci\dlian  land¬ 
ing  fields  and  a  hundred  different 
places  over  the  Islands  where  planes 
can  land.  Six  years  ago  a  trip  to 
Baguio  by  plane  was  a  dangerous  ad¬ 
venture;  today  it  is  an  easy  trip  of  50 
minutes. 

Pioneering  work  in  aviation  here 
has  been  done  by  the  Philippine  Aerial 
Taxi  Company,  known  over  the  Far 
East  as  Pateo.  In  December,  1930,  an 
aerial  transport  company  was  organ¬ 
ized  by  a  group  of  Manila  business 


men.  The  main  object  was  to  provide 
rapid  transix)rtation  to  Baguio,  about 
125  miles  north  of  Manila.  It  soon 
became  evident  that  a  daily  schedule  to 
Baguio  was  feasible,  in  spite  of  the 
difficulties  which  it  involved.  Weather 
conditions  were  the  greatest  obstacle. 
It  is  generally  cloudy  after  10  a.m.  in 
the  Pines  City,  and  Baguio  holds  two 
world  records  for  storms  and  rainfall. 
It  was  necessary  to  establish  a  landing 
field  at  the  edge  of  the  mountains  for 
emergency  landings  on  those  occasions 
when  it  would  be  impossible  to  get 
through  to  Baguio.  These  troubles 
were  overcome,  and  on  Dec.  23,  1931, 
the  airline  made  its  first  flight  between 
Manila  and  Baguio. 

Officials  of  the  company  realized 
that  to  gain  the  confidence  of  the  pub¬ 
lic,  Governmental  supervision  would  be 
necessary.  The  Philippine  Goveniment 
was  asked  to  establish  a  bureau  of 
aeronautics  and  to  adopt  regulations 
similar  to  those  of  the  United  States 
Department  of  Commerce.  This  was 
done  in  1932. 

A  landing  field  was  constructed  at 
Rosario,  La  Union,  at  the  foot  of  the 
Zig-Zag  trail  leading  to  Baguio,  and 
preparations  were  made  for  a  daily 
schedule.  One  landing  was  made  on 
the  Polo  Field  at  Baguio,  but  this  lo¬ 


cation  was  found  to  be  impractical,  so 
landings  were  then  made  at  Rosario. 

In  February,  1932,  a  field  was  built 
at  Laokan,  7  miles  from  Baguio.  From 
then  on,  flights  were  made  directly  to 
Laokan  except  when  the  weather  made 
landings  at  Rosario  advisable. 

The  company  expanded  rapidly  in 
spite  of  difficulties  and  during  1936 
covered  264,123  sky  miles  during  2,06S 
flight  hours,  while  transporting  5,936 
air  passengers  over  the  Philippines 
with  a  100  per  cent  safety  record. 

Reopening  of  the  Paracale-Mambu- 
lao  district,  in  Camarines  Norte,  east 
of  Manila,  in  1933,  brought  a  new 
field  of  service  to  Patco.  Paracale  is 
150  miles  from  Manila  by  air.  At  first 
Marsman  &  Company  used  its  own 
plane  to  send  engineers  and  supplies 
there.  In  October,  1935,  regular  by¬ 
weekly  service  was  started  between 
Manila  and  Paracale;  this  was  made 
a  tri-weekly  service  in  1936,  and  early 
in  1937  it  was  expanded  to  a  regular 
six-day  service. 

In  June,  1937,  the  Patco  ser\dce  was 
extended  to  Naga  and  Legaspi,  south¬ 
ern  towns  on  Luzon,  on  a  tri-weekly 
schedule. 

Another  air  line  was  started  between 
Manila  and  the  Southern  Islands  in 
1935.  This  line  has  maintained  inter¬ 
mittent  .service  and  recently  purchased 
a  Sikorsky  amphibian  twelve-jiassen- 
ger  cabin  plane.  Though  mining  is 
actively  going  ahead  on  Mindanao, 
aviation  has  not  played  a  great  part  in 
its  development  to  date. 

A  number  of  the  mining  companies 
operate  their  own  airplanes.  Nielson 
&  Company,  which  entered  the  mine 
management  field  recently,  has  built  an 
airport  just  out  of  Manila  and  has 
started  a  school  of  aviation.  Several 
planes  are  available  at  this  airport  for 
charter  work.  The  Wendt  interests, 
which  have  a  number  of  mining  prop¬ 
erties  under  development,  use  air 
transportation  exclusively  to  their 
Angelo  mine,  which  is  20  minutes  from 
Manila  by  air  but  two  days  by  foot 
and  horseback. 


AN  AIRPLANE  of  the  Philippine  Aerial 
Taxi  Company  just  after  landing.  This 
company  is  to  be  credited  with  having 
done  the  pioneering  work  in  aviation 
in  the  Islands 


Kennecott  and  Consol.  Coppermines 
Settle  Long-Standing  Litigation 

Coppermines  production  in  Nevada  will  be  doubled  to  6,000  tons  of 
ore  daily,  or  40,000,000  lb.  of  copper  per  annum 


WITH  THE  SIGNING  of  a  new 
contract  on  July  20  between 
Consolidated  Coppermines  Cor¬ 
poration  and  Kennecott  Copper  Cor¬ 
poration,  the  two  companies  have  ter¬ 
minated  litigation  begun  in  1929  and 
have  entered  into  agreements  that  will 
enable  Coppermines  to  double  its  pres¬ 
ent  production  of  copper.  In  addition, 
Coppermines  receives  from  Kennecott 
$.500,000  in  cash  settlement  of  judg¬ 
ments.  Pursuant  to  a  preliminary  agiee- 
ment  reached  several  weeks  ago.  Copper- 
mines  also  realized  a  profit  of  about 
$300,000  from  5,400,000  lb.  of  copper 
delivered  by  Kennecott. 

According  to  the  ore-treatment  con¬ 
tract,  Kennecott  will  treat  up  to  6,000 
tons  of  ore  per  day  for  Coppermines 
for  a  minimum  of  15  and  a  maximum  of 
30  years.  Treatment  and  other  charges 
have  been  substantially  reduced.  Pit 
relations  between  the  two  companies  are 
clarified  and  their  spheres  of  operation 
clearly  defined.  Electric  power  and 
water  supply,  dumping  and  trackage 
rights,  and  other  matters  are  covered  in 
the  contract. 

Consolidated  Coppermines  has  devel¬ 
oped  what  is  probably  the  largest  low- 
cost  porphyry  copper  deposit  in  the 
United  States  not  already  absorbed  by 
one  of  the  larger  companies.  The  Emma 
Nevada  shaft  is  equipped  to  handle 
15,000  tons  per  day.  With  35,000,000 
tons  of  ore  reserves  averaging  1.15  per 
cent  copper  and  approximately  70c.  in 
gold  and  silver  per  ton  at  prevailing 
precious-metal  prices,  the  company  could 
w’ell  stand  a  daily  production  of  8,000 
tons.  Engineers  have  estimated  that 
the  porphyry  ore  reserves  will  probably 
be  increased  and  that  the  Alpha  area 
should  add  an  appreciable  tonnage  of 
high-grade  oxide  and  sulphide  ores.  It 
is  said  that  the  Alpha  area  has  already 
indicated  250,000  to  500,000  tons  of  8 
to  10  per  cent  copper  ore.  Copper- 
mines  also  has  several  scattered  gold 
deposits  which  have  produced  appre¬ 


ciable  amounts  of  gold  in  the  last  few 
years.  The  Chinaman  area  is  regarded 
as  particularly  promising.  Here,  in 
1936,  lessees  produced  approximatelv 
$33.5,000. 

The  company’s  miner.al  properties 
consist  of  5,702  acres  surrounding  the 
open  pit  of  Nevada  Consolidated  Cop¬ 
per  Company,  which  Avas  absorbed  by 
Kennecott.  They  are  in  the  Ely  dis¬ 
trict  of  Nevada,  approximately  140  miles 
south  of  the  Southern  Pacific  Eailway 
and  50  miles  Avest  of  the  Utah  boundary. 

The  rocks  are  largely  sedimentary 
and  range  in  age  from  Cambrian  to  Car¬ 
boniferous.  Khyolite,  andesite,  and  ba¬ 
salt  occur  extensively  and  igneous  rocks 
of  various  types  intrude  the  sedimen- 
taries.  Mineral  deposits  appear  to  be 
localized  in  and  Avith  the  igneous  rocks. 
The  district  has  undergone  great  dis¬ 
turbance  through  folding,  faulting,  and 
intrusions. 

Mining  began  as  early  as  1868,  and 
was  directed  primarily  to  the  recovery 
of  gold  and  silver.  The  district,  hoAv- 
ever,  did  not  become  significant  com¬ 
mercially  until  from  1901  to  1904,  when 
the  importance  of  the  mineralized 
porphyry  Avas  first  realized.  From  1904 
to  1921  the  total  value  of  the  district’s 
output  Avas  approximately  $164,000,000 
from.  38,000,000  tons  of  ore.  From  that 
time  to  the  present  at  least  an  equal 
amount  of  ore  has  been  mined. 

In  1935,  Consolidated  Coppermines 
was  awarded  a  $3,000,000  loan  by  the 
E.F.C.,  the  largest  amount  to  be  al¬ 
located  to  any  mining  company  in  the 
United  States.  However,  the  company 
obtained  its  Avorking  capital  require¬ 
ments  by  sale  of  165,000  shares  of  its 
stock  to  the  American  Metal  Company 
and  did  not  avail  itself  of  the  loan. 

►  At  the  annual  meeting  of  stockhold¬ 
ers  of  the  Arizona  Comstock  Corpora¬ 
tion,  held  at  the  Virginia  City  office  on 
July  19,  directors  were  authorized  to 
effectuate  a  reorganization  plan  that 


will  inA’olA’e  sale  of  the  company  assets 
to  a  neAV  corporation.  W.  J.  Loring, 
president,  stated  that  the  present  cor¬ 
porate  set-up  discourages  investment  of 
capital  needed  for  mill  improvement  and 
development  of  underground  orebodies. 
The  flotation  mill  is  noAv  treating 
around  380  tons  per  day.  With  addi¬ 
tional  financing,  the  report  said,  operat¬ 
ing  profit  can  be  largely  increased. 

►  The  Copper  Canyon  Mining  Company, 
operating  south  of  Battle  Mountain, 
Lander  County,  has  started  sinking  a 
three-compartment  shaft  and  construc¬ 
tion  of  a  mill,  probably  of  200  tons’ 
capacity,  Avill  begin  soon,  according  to 
Louis  E.  Whicher,  of  Ncav  York,  treas¬ 
urer.  L.  S.  Brecken,  of  Salt  Lake  City, 
is  consulting  engineer,  and  E.  C.  Mc¬ 
Carthy,  of  Battle  Mountain,  is  manager. 

►  On  claims  adjoining  the  Eio  Tinto 
mine  of  the  Mountain  City  Copper  Com¬ 
pany  in  northern  Elko  County,  the  shaft 
of  the  Eio  Grande  Copper  Company  was 
reported  at  a  depth  of  280  ft.  and  a 
crosscut  is  being  driven  for  the  extension 
of  the  Eio  Tinto  orebody. 

►  A  50-ton  pilot  concentrating  mill  is 
under  construction  by  the  Consolidated 
Virginia  Mining  Company  on  the  Com¬ 
stock  lode  at  Virginia  City.  It  Avill 
treat  ore  from  old  dumps  and  from  the 
Central  tunnel  on  the  Ophir  mine.  Zeb 
Kendall,  of  Virginia  City,  is  president 
and  manager. 

►  The  Fulton  Quicksilver  Mines,  Inc., 
has  been  organized  to  acquire  cinnabar 
deposits  discovered  late  last  year  by  the 
Scossa  brothers  at  Bottle  Creek,  70 
miles  northAAest  of  Winnemucca,  in  Hum¬ 
boldt  County.  Organizers  are  John  C. 
Higgins,  of  NeAv  York;  J.  B.  Haffner, 
manager  for  the  Consolidated  Copper- 
mines  Corporation  at  Kimberly,  Nev. ; 
George  B.  Thatcher  and  William  Wood- 
burn,  attorneys  of  Eeno;  and  John  A. 
Fulton,  director  of  the  Mackay  School 
of  Mines,  a  department  of  the  Univer¬ 
sity  of  NeA'ada. 

►  Sampling  of  gold-silver  mines  at 
Goldpoint,  southern  Esmeralda  County, 
has  been  conducted  lately  by  engineers 
acting  for  the  TreadAAell  Yukon  Com¬ 
pany,  Ltd.  Operation  at  the  mine  at 
Tybo,  Nye  County,  may  be  terminated 
this  year  by  the  TreadAvell  Yukon  be¬ 
cause  of  exhaustion  of  commercial  ore. 

►  Property  of  the  B.  &  B.  Quicksilver 
Company  in  northwestern  Esmeralda 
County  has  been  purchased  by  a  New 
York  group  represented  by  Bernard 
Chadkin,  Avho  will  remain  in  charge, 
Avith  offices  at  Goldfield.  The  property, 
long  the  largest  producer  of  mercury 
in  Nevada,  is  equipped  with  a  40  x  60-ft. 
Gould  rotary  furnace  and  a  complete 
mine  plant  and  buildings. 

►  The  Eureka  Corporation,  Ltd.,  has 
filed  a  NeA’ada  charter,  having  acquired 
under  long-term  option  a  large  number 
of  claims,  including  the  Thomas  F.  Cole, 
C.  F.  Wittenberg,  and  M.  W.  Burdick 
groups  in  the  Eureka  district,  at  one 
time  a  large  producer  of  lead-silver  ore. 
The  purchasers,  Toronto  and  Nova  Scotia 
men,  Avere  represented  in  the  transaction 
by  Dr.  W.  F.  James.  Thayer  Lindsley, 
of  Toronto,  Arice-president,  is  president 
of  the  Tonapah  Mining  Company  of 
Nevada. 
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The  150-ton  Rotation  plant  at  thr  Erin-Gn-Branfih  niinr,  at 
Stent,  California,  operated  hy  California  Standard  Gold  Mineft 
Corporation.  Tin  company  recently  took  an  option  on  tlx 
adjoininy  Goldin  Rule  mini 


CoUfo^nia 


Bullion  Mine  Apex 
Rights  Suit  Settled 

Grass  Valley  Bullion  Mines  Company  and 
Empire  Star  Mines  Company  finally  reach 
working  agreement — New  sulphur  refinery 
under  construction  at  Bigpine 

►  Milling  opeiiitioiis  liave  been  resiimo(l 
at  the  Bullion  mine,  near  (irass  Valiev, 
which  was  involved  in  litigation  with 
the  Empire  Star  Mines  Company,  litd., 
for  more  than  a  year.  The  suit,  in- 
volviiifi^  apex  rif^hts,  was  recently  de¬ 
cided  in  favor  of  the  Grass  Valley  Bul¬ 
lion  Mines  (’ompany  and  the  property 
was  reopened  after  a  working  agree¬ 
ment  between  the  two  litigants  was 
reached.  Sinking  is  in  ])rogress  on 
the  l,7b0  level,  and  nearly  80  tons  of 
ore  a  day  are  trucked  to  the  mill  (»f 
Idaho  Maryland  Mines  Corporation  at 
Grass  Valley.  II.  Dennis,  sin»erintend- 
ent,  directs  operations. 

►  Sulphur  Diggers,  Inc.,  headed  by 

Sidney  B.  Wood,  Jr.,  is  building  a  new 
sulphur  refinery  near  Zurich  Station, 
Bigpine,  Inyo  County,  to  increase  the 
output  and  assure  continuous  opera¬ 
tions  during  winter  months.  The  sul¬ 
phur  bearing  material  will  be  hauled 
from  the  company  mines  by  a  fleet  of 
trucks.  Current  jtroduction  averages 
l,20<t  tons  per  month,  which  will  be 
increaseil  uj)on  comjdetion  of  the  new 
plant.  The  comjtany  maintains  oflices 
at  West  Sixth  St.,  Los  Angeles, 

and  7*)  Beaver  St.,  New  York  City,  and 
plant  construction  is  suj)ervised  by 
Ernest  Klei)teko,  formerly  chief  metal¬ 
lurgist  for  the  Anaconda  Copper  Min¬ 
ing  Company  subsidiary  in  Poland. 

►  Dewatering  of  the  Alcalde  mine,  in 
the  Deadman’s  Flat  district,  near  Grass 


Valley,  has  been  completed  and  a  com¬ 
prehensive  development  jirogram  has 
been  started  under  the  supervision  of 
M.  McGuire,  superintendent.  The  prop¬ 
erty  was  recently  acipiired  by  C.  L.  Best, 
(hairman  of  the  board  of  directors  of 
Caterpillar  Tractor  Com|»any,  San  Lean¬ 
dro.  Calif.,  and  is  opened  by  two  shafts 
4(Mi  and  735  ft.  deep,  resi)ectively. 

►  .\  new  gold  placer  dredge  has  been 
placed  in  o|)eration  by  the  Williams 
B:ir  Gold  Dredging  Company  in  the 
lower  narrows  of  the  ^’nba  River,  about 
15  miles  east  of  Marysville.  The  new 
unit,  said  to  have  cost  about  .1*150,000,  is 
e<piipi)eil  with  (i-cu.ft.  buckets  .and  c.an 
<lig  to  a  <le|»th  of  40  ft.  below  water. 
T.ailings  are  dispose<l  of  by  .a  twin- 
stacker  system  and  sand  wheels.  11.  G. 
Peake  Engineering  Company,  of  S.an 
Fr.ancisco,  built  the  dredge,  .and  Guy 
C.ani]d)ell  is  dredge  m.aster. 

►  L.awrence  Gardell.a,  who  h.as  operated 
.a  tlredge  for  ye.ars  near  Vreka,  Siskiyou 
County,  ])lans  to  erect  a  Jiew  dredge 
on  the  pro|)erty  of  G.  A.  Trebbe,  .a  short 
dist.ance  southwest  of  Vrek.a.  Work  will 
include  building  a  new  hull  ami  moving 
of  such  e<piipment  from  the  old  <lredge 
as  is  suit.able  for  use  on  the  new  unit. 
Xegoti.ations  are  said  to  be  under  way 
for  .addition.al  dredging  ground  to  the 
west,  belfuiging  to  John  Dowling  and 
District  Attorney  J.ames  Davis. 

►  Preparations  are  under  way  for  a 
new  25()-ton  mill  to  be  erected  soon  by 
the  Indi.an  V'.alley  Mining  Company  at 
the  Standart  mine,  near  Greenville, 
Plnnias  County,  according  to  G.  L. 
Johnson,  vice-president  and  gener.al 
manager.  At  the  mine,  the  new  tun¬ 
nel,  started  last  fall,  to  develop  veins 
at  greater  depth  has  reached  a  length  of 
1,500  ft.,  with  300  ft.  to  go  to  reach  the 
Indi.an  Valley  vein  and  900  ft.  to  reach 
the  Southern  Eureka  vein.  Twelve  men 
are  employed  on  two  shifts. 

►  United  States  Chrome  Mines,  Inc.,  op¬ 
erating  near  Folsom,  .are  increasing  the 
capacity  of  the  50-ton  |»ilot  mill  to  100 


tons  to  treat  chrome  ores  averaging 
from  10  to  20  per  cent.  G.  H.  Beers, 
superintendent,  is  in  charge  of  opera¬ 
tions. 

►  A  30-ton  mill,  soon  to  be  increased 
to  50  tons,  is  in  course  of  erection  at 
the  Norambagua  mine,  near  Grass  Val¬ 
ley,  operated  by  the  Campbell-Grass 
Valley  Mining  Company,  The  company 
recently  completed  reopening  and  un¬ 
watering  the  property,  and  decision  to 
build  the  mill  followed  an  examination 
by  E.  R.  Boericke,  consulting  engineer, 
who  is  investigating  another  group  of 
I)roperties  near  Placerville  optioned  by 
the  management.  Colonel  R.  Potter 
Campbell  is  president  of  the  company, 
and  G.  W.  Worthington  is  manager  in 
ch.irge  of  o[)eration  at  the  Norambagua 
mine. 

►  Milling  openitions  have  been  resumed 
iit  the  Big  Canyon  mine  of  Mountain 
Copper  Company,  Ltd.,  at  Shingle 
Springs,  El  Dor.ado  County,  following 
.a  shutflown  in  February  caused  by  flood 
waters  entering  the  mine  workings.  The 
tnill  is  capable  of  h.indling  more  than 
3(10  tons  of  ore  a  d.ay,  and  since  early 
.Inly  operations  .are  again  conducted  on 
a  three-shift  basis,  with  about  100  men 
employed,  .1.  M.  Basham  is  general 
su|)erintendent. 

►  A  twenty-year  le.ase  h.as  been  secure*! 
by  Monarch  Le.aseholders,  Bartlett 
Building,  Los  Angeles,  on  40  acres  near 
the  top  of  Soledad  Mountain,  near  Mo¬ 
jave,  from  N.ational  Mines  Corporation, 
one  of  the  owners  of  the  property. 


Prospecting  for  Copper 
In  Keweenaw  County 

Diamond  drilling  program  being  conducted 
by  Calumet  &  Hecla  Consolidated — 
Steady  shipments  of  copper  now  being 
made  from  Quincy  mine 

►  Calumet  &■  Hecla  Consolidated  is 
maintaining  an  extensive  program  of 
diamond  drilling  in  Keweenaw  County, 
where  a  thorough  survey  of  copper  pos¬ 
sibilities  in  that  p.art  of  the  Michigan 
district  is  planned.  Results  to  date, 
if  any,  have  not  been  revealed.  Some 
exploratory  work  also  is  being  done  in 
Houghton  County.  A  test  shaft  is  be¬ 
ing  sunk  east  of  Laurium  to  test  out 
the  St.  Louis  amygtlaloid  and  conglom¬ 
erate  lodes.  In  Keweenaw'  County, 
drilling  in  the  are.a  surrounding  the  ex¬ 
ploration  southeast  of  the  old  Central 
mine  is  under  way. 

►  The  Quincy  mine,  recentl)'  reopened, 
is  now  shipping  about  <>00  tons  of  co[»- 
per  rock  daily  to  the  stamp  mill  at 
Mason,  on  Torch  Lake. 

►  Petitions  for  construction  of  five  ad- 
dition.al  dams  on  the  Main,  West,  Mid¬ 
dle,  and  South  branches  of  the  Ontona¬ 
gon  River  were  made  to  the  Ontonagon 
County  Board  of  Supervisors  on  Aug.  2 
by  the  Copjter  District  Power  Company, 
a  subsidiary  of  the  Cojiper  Range  Com¬ 
pany. 
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Red  Top  Mines  Leased 
To  U.  S.  Smelting 

Development  in  Gold  Road  mine  will  con¬ 
tinue  south  into  Red  Top  group  of  claims 
— Apex  Mining  Company  starts  new  mill 

►  A  ten -year  lease  was  taken  recently 
by  the  United  States  Smelting,  Refining 
&  Mining  Company  on  the  Red  Top  group 
of  claims  20  miles  west  of  Kingman, 
adjoining  the  Gold  Road  mines  to  the 
south.  The  new  300-ton  mill  at  the 
Gold  Road  started  operations  on  Feb. 
lo  this  year.  Previously  the  ore  was 
hauled  to  the  Tom  Reed  mill,  at  Oat- 
man.  Mine  development  700  ft.  under¬ 
ground  on  the  Gold  Road  mine  has  ad¬ 
vanced  toward  the  Red  Top  mine,  and 
this  work  will  be  extended  into  the 
leased  property.  Milford  Calkins,  of 
Brant,  N.  Y.,  is  j)resident  of  the  Red 
Top  Company ;  William  Mackie,  of 
Kingman,  Ariz.,  vice-president,  and 
Senator  J.  Hubert,  also  of  Kingman,  is 
secretary-treasurer.  L.  11.  Duriez  is  in 
charge  of  operations  in  the  Gold  Road 
mine  for  the  United  States  Smelting, 
Refining  &  Mining  Company. 

►  The  Vision  Point  mine,  which  began 
operations  in  Deceml)er  last,  has  com- 
jdeted  installation  of  a  compressor,  an 
air  hoist,  and  surface  buildings.  The 
shaft  has  been  sunk  to  the  200  level, 
the  objective  being  300  ft.,  where  cross¬ 
cutting  will  be  done.  The  property  is 
under  bond  and  lease  to  H.  F.  Potts,  of 
Pearce,  Ariz.,  and  II.  N.  Carleton,  of 
the  same  place,  is  in  charge  of  the 
work. 

►  Apex  Mining  Company,  operating 
near  Tombstone,  soon  expects  to  place 
in  operation  its  new  50-ton  mill.  The 
property  is  in  the  Swisshelms  district 
and  is  situated  about  5  miles  northeast 
from  the  American  mine. 

►  The  25-ton  mill  and  cyanide  plant  of 
the  Stephens  Mines,  Inc.,  at  Sells,  is 
handling  custom  ores  from  the  dis¬ 
trict.  Arthur  P.  Stephens  is  manager 
and  superintendent.  Ore  is  received  from 
the  Morgan  property,  operated  by  Jerry 
Hedrick.  The  Stephens  company  also 
operates  the  Cube  Iron  mine,  about  55 
miles  east  of  Ajo,  in  the  Quijotoa  dis¬ 
trict. 

►  Tom  Rogers  shipped  a  carload  of 
manganese  ore  from  Aguila  the  first 
of  July.  The  ore  comes  from  southern 
part  of  Mohave  County. 

►  Lewis  brothers,  who  hiive  been  work¬ 
ing  on  the  Deer  Trail  gold  properties, 
in  southern  M(thave  County,  report  the 
discovery  of  a  good  tonnage  of  com¬ 
mercial  ore.  It  is  reported  that  a  mill 
will  be  installed  on  the  Bill  Williams 
Fork  to  treat  the  ore. 

►  Ed.  Williams,  who  has  a  lease  on  the 
Deane  mine,  in  the  Hualapai  Mountains 
southeast  of  Kingman,  in  Mohave 
County,  has  installed  a  compressor  and 
other  equipment  and  is  putting  ore  in 
the  bins  for  shipment.  The  property 
is  owned  by  Norval  Bigler,  Box  101, 
Kingman. 


►  The  Gold  King  mill,  located  on  the 
Wagoner  road  about  14  miles  from 
Kirkland,  is  being  operated  by  A.  T. 
Russell.  The  50-ton  plant  is  treating 
gold-bearing  schist  running  from  $4  to 
$5  per  ton.  Plans  are  to  increase  the 
capacity  of  the  mill  soon,  as  several  de¬ 
veloping  properties  in  the  district  can 
furnish  additional  ore  for  the  mill. 

►  Ore  from  the  old  Minnesota-Connor 
mine  at  Chloride  is  being  shipped  to 
the  plant  of  the  General  Ore  Reduction 
Company  about  two  miles  distant.  The 
Minnesota-Connor  property  belongs  to 
P.  S.  Virgin,  of  Los  Angeles  and 


Chloride,  and  was  a  large  producer  30 
years  ago. 

►  E.  G.  Frawley,  of  Reno,  Nev.,  has 
taken  over  the  lease  and  bond  of  D.  L. 
Forrester,  of  Kingman,  on  the  Gold 
Basin  property,  situated  about  100  miles 
southeast  from  Kingman  and  about  35 
miles  from  Hillside.  This  property  has 
had  but  little  development,  but  the 
surface  showing  is  such  as  to  have  at¬ 
tracted  mining  men.  A  road  is  being 
built  into  the  property,  which  is  sit¬ 
uated  in  a  rugged  area,  although  only 
two  miles  from  the  Santa  Maria  River. 

►  The  old  Oceanic  mine,  near  Sasabe,  in 
Santa  Cruz  Count}’,  is  being  put  in 
condition  for  early  production  by  Hol¬ 
land  and  Driscoll,  of  Denver,  .loseph 
Driscoll  is  in  charge  of  operations  at 
the  property. 

►  Lost  Cabin  mine,  in  the  Hualapai 
Mountains  southeast  of  Kingman,  is  be¬ 
ing  developed  by  Henry  W.  Berger. 
The  ore  contains  gold,  silver,  and  lead. 
The  mine  is  the  property  of  the  Gr:in- 
nis  Mines  Company.  It  has  been  idle 
since  the  death  in  1935  of  W.  D.  Gran- 
nis,  president  of  the  company. 

►  The  Tennessee-Schuykill  mine,  at 
Chloride,  continues  to  ship  a  carload  of 
concentrates  every  third  day.  The  mill 
is  making  a  clean  separation  of  lead  and 


zinc.  Present  ores  are  coming  from 
the  900  level  and  above.  The  water  has 
been  lowered  to  the  1,400  level,  which 
will  be  cleaned  and  new  oreshoots 
oj)ened.  It  is  also  planned  to  unwater 
a  200-ft.  winze  on  the  1,400  level  and 
investigate  the  ore  possibilities  on  the 
1,000  level.  About  100  men  are  em¬ 
ployed  in  the  mill  and  mine.  Jacob 
Shoder  is  manager  of  the  property,  R.  L. 
D’Arcy  is  mine  suj)erintendent,  and 
F.  B.  Eichelberger,  assistant  secretary- 
treasurer.  The  main  offices  of  the  com¬ 
pany  are  in  Xew  York  City. 

►  A  cyanide  plant  will  be  erected  at 


the  Alvarado  mine,  5  miles  northeast  of 
Congress  Junction.  Development  during 
1936  was  financed  by  a  R.F.C.  loan.  L.  L. 
Farnham  is  in  charge  of  the  property. 
It  is  owned  by  the  Liberty  Hill  Gold 
Clines,  Ltd.,  R.  P.  M.  Davis,  president, 
6715  Hollywood  Boulevard,  Los  Angeles. 

►  The  Yarnell  Mining  Company,  oper¬ 
ating  near  Yarnell,  Yavapai  County, 
has  resumed  operations  after  a  seven 
weeks’  shutdown  for  repairs.  The  shaft 
at  the  Human  property  has  been  re¬ 
paired,  new  track  laid,  and  a  new  hoist 
headframe  and  ore  bin  have  been  in¬ 
stalled.  A  new  hoist  has  also  been  in¬ 
stalled  at  the  Mother  Lode  §haft;  and,  in 
the  mill,  a  new  Dorr  classifier. 

►  The  Dawn  Mines,  Inc.,  which  holds 
fifteen  claims  in  the  Tehatchi  Pass  of 
the  Harquahala  ^fountains  near  Wen- 
den,  Ariz.,  have  installed  a  hoist  and 
compressor  and  will  push  development 
work.  Dr.  RolL  Alexander,  of  Wenden, 
is  managing  the  operations.  Recent  de¬ 
velopments  have  disclosed  a  large  ton¬ 
nage  of  commercial  gold  ore. 

►  The  Silver-Bell  Martinez  mine,  near 
Superior,  is  shipping  15  cars  of  sorted 
silver-lead  ore  per  month  and  milling’ 
about  1,000  tons  of  ore  monthly.  The 
property  is  operated  by  the  Collins- 
Pacific  Company,  with  offices  in  the  Bal¬ 
four  Building,  San  Francisco. 


Surface  plant  of  Arizona-Magma  Company  at  Chloride,  Ariz. 
The  capacity  of  the  50-ton  flotation  plant  is  to  he  increased  to 
200  tons.  The  company  is  reported  to  have  developed  ample 
reserves  of  gold  ore 
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Work  Being  Done 
At  Rico  Argentine 

Engineers  have  submitted  report  on  prop¬ 
erty,  and  mine  may  be  reopened — De¬ 
velopment  at  Veto  Mines,  in  Telluride, 
continues  at  good  rate 

►  The  Rico  Argentine  iline  Company,  at 
Rico,  has  been  busy  cleaning  up  its 
tunnel,  this  work  being  considered  as 
preparatory  to  reopening.  C.  D.  Baer 
is  manager;  ^Ir.  Crane  and  Mr.  Van 
Winkle,  engineers  from  Salt  Lake  City, 
have  just  completed  their  report  on  this 
property,  the  ore  from  Avhieh  contains 
cojtper,  zinc,  lead,  and  some  gold. 

►  Veta  Mines  (old  Smuggler  Mining 
Company),  at  Telluride,  has  been  doing 
extensive  development  work  under  the 
direction  of  Charles  Glasgow,  general 
superintendent,  and  Ed  Copperthwaite. 
About  400  men  are  eni])loyed  in  the 
mine  and  mill,  and  it  is  planned  to 
develop  sufficient  ore  to  increase  the 
mill  operations  this  fall.  The  Veta 
Mines  is  under  the  general  direction  of 
Robert  Sayre,  of  Denver. 

►  The  San  Juan  Metals  Corporation,  at 
Telluride,  in  addition  to  its  mill  opera¬ 
tions  at  Telluride,  is  now  completing 
the  erection  of  the  50-ton  mill  at  Red 
Mountain  on  the  Ouray-Silverton  High¬ 
way.  This  new  property  of  the  San 
Juan  Metals — that  is,  the  Treasure  Tun¬ 
nel — has  drifted  some  7,000  ft.  in  a  gen¬ 
eral  direction  towards  the  Black  Bear 
property  at  Telluride,  and  has  opened 
up  a  large  body  of  ore.  It  is  being 
operated  by  C.  F.  Ilume,  superintendent, 
and  F.  G.  Flieschman,  miiie  foreman, 
and  both  properties  are  under  the  direc¬ 
tion  of  Julius  Warner,  general  man¬ 
ager,  Denver,  Colo.  An  interesting  fea¬ 
ture  of  the  tunnel  operations  is  the 
possibility  of  developing  a  continuous 
orebody  between  Red  Mountain  and  the 
Black  Bear  at  Telluride. 

►  The  Summitville  Mining  Company,  at 
Summitville,  is  operating  a  200-ton 
mill,  employing  approximately  20  men. 

►  Shenandoah  Dives  mine,  on  King 
Solomon  Mountain,  at  Silverton,  to¬ 
gether  with  the  company’s  ^layflower 
mill,  has  been  running  approximately 
200  tons  of  custom  ore  daily  in  addi¬ 
tion  to  its  own  production.  The  com¬ 
pany  has  recently  put  on  two  shifts  on 
the  tunnel  drive  for  the  American 
Smelting  &  Refining  Company,  and  it  is 
quite  possible  by  the  first  of  September 
this  tunnel  will  be  completed,  and  the 
Silver  Lake  property  of  the  American 
Smeltipg  &  Refining  Company  opened 
up,  ready  for  operation.  C.  A.  Chase  is 
general  manager,  E.  C.  Wheeler,  mill 
superintendent,  and  C.  I.  Cook,  mine 
superintendent. 

►  The  Sunnyside  mine,  at  Silverton,  in 
scenic  San  Juan  territory,  is  expected 
to  be  in  operation  within  the  next  30 
to  60  days.  F.  J.  Stampfel  and  Mr. 
Hamilton,  of  the  United  States  Smelt¬ 
ing  company  at  Salt  Lake,  have  been 


directing  rehabilitation.  The  property 
of  the  Sunnyside  Mining  Sc  Milling 
Company,  a  branch  of  the  United  States 
Smelting,  Refining  &  Alining  Exploration 
Company,  was  located  in  1873  and  was 
first  worked  commercially  in  1875  by  the 
Thompson  brothers,  who,  during  the 
first  year  of  operation,  took  out  $385,- 
000  worth  of  ore.  This  property  was 
then  worked  by  Rasmus  Hausen  in  1882, 
at  which  time  some  stamps  were  placed 
in  the  new  mill.  In  1899  the  Sunnyside 
passed  into  the  hands  of  Judge  Terry, 
who  put  up  the  mill  at  Eureka  Gulch, 
which  was  operated  successfully  for  a 
number  of  years.  A  second  mill  was 
then  erected  at  Eureka.  The  ore  was 
carried  on  a  Finlayson  wire-rope  tram¬ 
way  down  to  the  mill  at  Eureka  Gulch, 
which  at  that  time  was  equipped  witli 
one  of  the  old  Blake  crushers,  1." 
stamps,  3  Bartlett  tables,  2  Wilfley 
tables,  and  2  canvas  tables.  The  ca¬ 
pacity  of  the  mill  at  tliat  time  was 


about  35  tons  daily.  In  1917  United 
States  Smelting,  Refining  &  Mining 
Exploration  Company  secured  a  con¬ 
trolling  interest,  and  from  that  time 
until  1931  the  Sunnyside  was  in  con¬ 
tinuous  operation.  The  mine  is  exten¬ 
sively  developed  by  crosscuts,  drifts, 
upraises,  w’inzes,  and  shafts,  totaling 
some  50  miles  of  underground  workings, 
and  the  vein  is  considered  one  of  the 
largest  fissures  in  the  State,  measuring 
from  6  to  40  in.  in  width  between  well- 
defined  walls,  having  a  somewhat  flat  dip. 
Mining  operations  are  by  the  shrinking 
stope  system,  little  timbering  being  re¬ 
quired.  The  mine  is  dry,  and  because 
of  the  excellent  walls,  safe,  and  it  is 
well  ventilated.  Selective  flotation  will 
be  employed.  Approximately  600  to 
1,000  tons  daily  will  be  mined  and 
milled  as  soon  as  this  property  is  put 
into  operation.  C.  E.  Rathbun,  cashier, 
has  been  at  the  jtroperty  for  many 
years  and  will  assist  Mr.  Stampfel. 


.1/?  aerial  iram  t’.s  ufted  for  transportinei  ore  in  ean/^  havine/  a 
capacity  of  1,400  Ih.,  from  this  mine  cave-in  to  the  mill  ^*hopper^’ 
of  the  (1.  II.  cO  aS.  Mlniny  Company  at  Peacock,  Kansas 


Hu-State- 


American  Zinc  Takes  Over 
Ore  Development  Company 

Wuensch  density  process  of  ore  concen¬ 
tration  will  be  developed — Hudson  Mining 
Company  starts  new  mill 

►  The  American  Zinc,  Lead  &  Smelt¬ 
ing  Company,  through  its  subsidiary,  the 
.\merican  Zinc  Company  of  Oklahoma, 
has  taken  over  the  Ore  Development 
Company,  which  had  been  organized  to 
develop  the  Wuensch  density  process  of 
ore  concentration,  according  to  G.  W. 
Johnson,  district  manager.  The  assets 
include  the  tailings  lease  on  the  20-acre 
Douthat  tract  and  the  tailings  re-treat¬ 
ment  mill,  which  will  use  the  heavy 
density  cones  and  accessory  equipment 
developed  by  C.  Erb  Wuen.sch,  of  Joplin. 
Jack  Gilbert  is  superintendent  in  charge 
of  operations,  and  C.  Erb  Wuensch  has 
been  retained  by  the  company  as  con¬ 


sultant.  It  is  exjtected  later  to  apply 
this  process  to  the  concentration  of 
mine  ores. 

►  The  G.  H.  &  S.  Mining  Company  has 
installed  an  aerial  tram  for  transport¬ 
ing  ore  from  an  old  mine  cave  to  the 
mill  hop[»er  at  Peacock,  Kan.,  according 
to  Leonard  Goings,  manager  for  the 
company.  The  carrier  is  so  designed 
that  it  travels  on  an  inclined  cableway 
to  a  bumper  block  set  vertically  above 
a  small  winze  which  has  been  sunk  in 
the  floor  of  the  cave.  The  carrier  auto¬ 
matically  locks  to  the  bumper  block  and 
releases  the  can,  which  is  then  lowered 
vertically  into  the'  winze.  Square  cans 
with  a  drop  bottom  for  automatic  un¬ 
loading  into  the  mill  hopper  are  used. 
The  cans  have  a  capacity  of  1,400  lb. 

►  The  new  mill  of  the  Hudson  Mining 
Company  at  Spurgeon,  Mo.,  was  placed 
in  operation  early  in  July.  The  mill 
has  a  capacity  of  100  tons  in  ten  hours. 
It  is  powered  by  a  50-hp.  diesel  engine. 
A  25-ft.  face  of  ore  averaging  approxi¬ 
mately  10  per  cent  zinc  sulphide  is 
being  mined  on  the  100-ft.  level,  accord¬ 
ing  to  Frank  Hudson,  manager  for  the 
company. 
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Reform  legislation  did  not  die 
with  the  Supreme  Court  packing 
proposal.  In  fact,  some  of  the  New 
Deal  ideas  may  actually  have  been  ad¬ 
vanced  closer  to  enactment  by  defeat  of 
the  I’resident  in  his  proposal  for  new 
justices  on  the  Supreme  bench.  Those 
who,  for  the  sake  of  principle,  have  op¬ 
posed  the  President  in  recent  months, 
are  now  in  many  cases  anxious  to  re¬ 
establish  with  the  voters  back  home  the 
appearance  of  party  regularity.  All 
members  of  the  House  and  a  third  of  the 
Senate  are  up  next  year,  and  the  Demo¬ 
cratic  incumbents  must  be  “good”  Demo¬ 
crats  even  to  be  nominated. 

A  contrary  view  to  that  just  stated  is 
held  by  some  keen  Washington  observers. 
This  minority,  probably  wrong,  says  that 
the  conservative  elements  have  tasted 
blood,  and  will  want  more.  The  error  of 
that  reasoning  lies  in  the  fact  that  many 
who  opposed  the  President  in  the  Su¬ 
preme  Court  enlargement  plan  are,  and 
undoubtedly  will  continue  to  be,  ardent 
supporters  in  most  other  reform  move¬ 
ments.  In  other  words,  the  President 
lost  one  battle,  but  by  no  means  the 
whole  legislative  camj)aign  for  reform. 

Appropriations 

The  new  fiscal  year  begin¬ 
ning  in  July  finds  the  United  States 
Geological  Survey  with  small  increase  in 
appropriations  over  those  of  last  year; 
but  most  of  the  new  money  is  available 
only  for  stream  gaging  or  the  publica¬ 
tion  of  maps  and  documents.  The  Presi¬ 
dent’s  refjuest  for  economy  may,  there¬ 
fore,  slightly  restrict  current  geologic 
and  field  studies,  but  it  is  not  expected 
that  any  material  change  will  take  place 
during  this  field  season. 

Money  for  the  Bureau  of  Mines  this 
fiscal  year  is  about  10  per  cent  above 
that  provided  by  the  previous  Congress. 
The  slight  decrease  in  appropriation  for 
economics  of  mineral  industries  was  more 
than  offset  by  increases  in  allotments  for 
mining  experiment  stations,  mineral  min¬ 
ing  studies,  fuel  testing,  and  safety 
projects. 

The  cut  in  appropriations  for  the  eco¬ 
nomics  branch,  approximately  $40,000, 
will  necessitate  a  small  curtailment  in 
current  activities.  This  decrease  in  funds 
available  is  offset  only  in  part  by  a  new 
personnel  arrangement  in  the  division  of 
coal  statistics.  A  group  of  nearly  a 
dozen  specialists,  including  their  chief, 
F.  G.  Tryon,  terminated  their  employ¬ 
ment  in  the  Bureau  on  July  1,  and  have 
been  appointed  to  the  staff  of  the  Bitu¬ 
minous  Coal  Commission  as  the  nucleus 
of  the  economic  and  statistical  unit 
there.  Bureau  officials,  expressing  keen 
regret  at  the  necessity  for  this  change  in 
personnel,  are  arranging  to  utilize  the 
results  of  their  investigations  under  new 
auspices  in  lieu  of  duplicate  statistical 
work.  It  is  expected  that  the  30  years’ 
continuity  of  fuel  statistics  will,  there¬ 
fore,  be  uninterrupted. 

Cordial  cooperation  between  the  Bu¬ 
reau  and  the  Commission  is  greatly  facil¬ 
itated  by  the  fact  that  the  same  capable 
personnel  continue  in  the  work — simply 
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get  a  change  of  administrative  direction. 
None  of  these  modifications  in  fuel-sta¬ 
tistics  staff  will  affect  at  all  the  eco¬ 
nomic  studies  on  metals  or  non-metallics. 
The  Bureau  will  also  continue  its  statis¬ 
tical  services  with  reference  to  anthra¬ 
cite,  coke,  and  the  other  fuel  subjects 
which  are  not  covered  by  the  newly 
organized  work  of  the  Bituminous  Coal 
Commission. 


MINE  STRIKES 


A  REVIEW  by  the  Bureau  of 
Labor  Statistics  of  labor  disputes 
in  1936  shows  the  relationship  of 
major  industrial  disputes  that 
year  to  those  of  the  previous  two 
decades.  Mining,  metal  and  non- 
metal,  has  the  unenviable  distinc¬ 
tion  of  being  conspicuous  enough 
to  occupy  sixth  place  in  number 
of  strikes  and  fourth  place  in 
number  of  wage  earners  involved. 

TEXTILES,  building  and  con¬ 
struction,  transportation  and  com¬ 
munication,  lumbering,  domestic 
and  personal  service,  in  that  order, 
suffered  more  numerous  disputes; 
but  neither  lumbering  nor  build¬ 
ing  disputes  involved  as  many 
workers  as  were  drawn  into  min¬ 
ing  labor  troubles.  Corresponding 
data  for  the  first  half  of  1937 
might  show  a  different  relation¬ 
ship,  but  even  then  it  was  bad 
enough  for  mining. 


Quicksilver  in  the 
United  Stotea 

SPANISH  military  disturbances  have 
thus  far  caused  more  mental  anguish 
than  actual  monetary  damage  to  Ameri¬ 
can  quicksilver  users.  Official  Washing¬ 
ton  has  shared  the  disturbed  feeling  as 
to  prospective  interruption  in  shipments 
of  quicksilver  from  Spain,  and  would 
not  have  been  surprised  had  the  price  of 
this  metal  been  advanced  much  more 
than  it  has  in  recent  months.  The  situa¬ 


tion  has  resulted  in  somewhat  accelerated 
attention  to  the  possibility  of  United 
States  production. 

One  recent  result  of  the  renewed  inter¬ 
est  in  quicksilver  has  been  the  release  by 
the  United  States  Geological  Survey  of 
advance  copies  of  a  map  showing  the 
ownership  of  lands  in  the  Arkansas 
quicksilver  area.  The  full  report  on  this 
territory  will  ultimately  appear  as  Bul¬ 
letin  886-C,  prospectively  some  months 
hence. 

Consolidation  of  ownership  of  land  in 
this  area  appears  to  be  going  on,  and 
it  is  reported  to  the  Government  that 
new  outside  money  has  become  available 
for  further  development.  This  is  believed 
to  be  an  advantageous  change,  because 
much  of  the  area  does  not  seem  likely  to 
be  successfully  developed  on  a  very  small 
scale  by  selective  hand-sorting  methods. 

Survey  geologists  are  working  actively 
in  some  of  the  other  areas  where  quick¬ 
silver  prospects  seem  worth  investigat¬ 
ing,  but  no  special  or  intensive  drive  has 
been  undertaken,  because  of  limited 
funds  available  for  this  type  of  study. 
Officials  agree,  however,  that  more  in¬ 
tensive  investigation  of  this  and  several 
other  deficiency  minerals  would  be  much 
worth  while,  especially  at  this  time.  The 
significance  of  such  study  is  just  as 
great  with  reference  to  problems  of  com¬ 
mercial  relations  in  international  trade 
as  to  those  of  military  preparedness.  As 
a  matter  of  fact,  preparedness  is  rather 
a  poor  argument  for  some  of  the  most 
promising  studies,  w'hich  really  bear  on 
questions  of  economic  supply  of  mineral 
raw  material  for  American  industry  in 
peace  time. 


"Business  Is  Better" 


All  indexes  of  business  activity 
continue  to  show  a  high  level,  meas¬ 
ured  either  in  dollars  or  quantity  of 
goods  handled.  And  yet  keen  interpreters 
refer  to  the  present  situation  as  “pessi¬ 
mistic  prosperity.”  Washington  notes 
this  with  mixed  feelings,  the  New  Deal¬ 
ers  with  some  glee.  The  achievement  of 
such  a  result  was  indeed  an  almost 
avowed  objective  of  the  Brain  Trust. 

The  pessimism  involved  in  the  present 
situation  appears  principally  inspired  by 
Washington  activity.  Both  labor  rates 
and  raw  material  costs  have  advanced 
and  are  scheduled  for  further  strengthen¬ 
ing.  Profit  margins  will  continue  to  be 
shining  targets  for  New  Deal  criticism. 
And  Treasury  advisers  continue  to  burn 
midnight  oil  in  their  effort  to  devise  new 
ways  to  tax  profits  away  from  the 
“prosperous.” 

Involved  in  all  this  economic  confusion 
are  the  major  legislative  efforts  stiU  on 
the  Congressional  program  of  the  Admin¬ 
istration:  Establishment  of  labor  stand¬ 
ards,  support  of  state  labor  laws,  re¬ 
gional  planning  (the  Seven  T.V.A.’s), 
Federal  Trade  Commission  control  of  ad¬ 
vertising,  crop  insurance  and  agricultural 
control,  and  a  complete  overhauling  of 
the  Federal  tax  laws.  These  reform 
measures,  fundamentally  social  in  objec¬ 
tive,  will  be  supplemented  by  a  like  or 
greater  number  of  other  measures  by 
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wliich  the  New  Dealers  uiulertake  to  eon- 
eeiitrate  authority  in  Washington  and 
at  the  White  House.  Court  reform  ef¬ 
forts  were  but  ii  samjde  of  this  “dicta - 
torship"  movement.  The  reform  measures 
still  have  good  prospect.  Dietatorsliip 
efforts  are  at  least  temporarily  discred¬ 
ited. 


Business  Supervision 

A  HEAL  ADVANCE  was  achieved 
during  early  July  by  the  New  Deal 
grouji,  whicli  seeks  to  give  far  more 
.luthority  to  the  regulation  of  business 
by  the  Federal  Trade  Commission.  After 
extended  hearings  and  serious  committee 
study,  the  House  of  Kejtresentatives  was 
]>resented  with  a  rewritten  Lea  bill, 
granting  more  authority,  including  su- 
jiervision  of  all  advertising,  to  F.T.t'. 
The  bill  would  create  a  real  consumer- 
]>rotective  agency,  not  merely  a  jtolice 
m;ui  of  competitittn.  This  is  but  one  of 
t!iL‘  evidences  that  the  [ndnciple  of  boss¬ 
ing  business  affairs  from  Washington 
was  not  abandoneil  with  the  death  of 
the  Blue  Eagle. 

The  President,  in  laying  the  corner¬ 
stone  of  the  new  F.T.C.  building,  emjdia- 
sized  .another  angle  of  governmental 
regul.ation  which  he  favors,  s.aying: 

“But  the  dangers  to  the  country  grow¬ 
ing  out  of  monoptdy  and  out  of  unfair 
methods  of  competition  still  exist  and 
still  call  for  action.  They  m.ake  the  work 
of  the  Feiler.al  Trade  Commission  of  vital 
imitortance  in  our  economic  life.  We 
must  not  be  lulled  by  any  sense  of  false 
security.  Eternal  vigilance  is  the  jirice 
of  opportunity  for  honest  business.  It 
is  the  price  we  must  pay  if  business  is 
to  be  allowed  to  remain  honest  and  to 
carry  on  under  fair  eomjtetitive  condi¬ 
tions,  j)rotected  from  the  sharji  or  shady 
jiractices  of  the  unscrupulous.” 

From  the  standpoint  of  the  mining  in- 
ilustry,  most  important  are  the  emphasis 
on  monopoly  by  the  President,  amt  the 
continued  pressure  of  F.T.C.  in  enforce¬ 
ment  of  Robinson-Patman  restrictions. 
Merchandising  reforms  will  umpiestion 
ably  be  pressed  so  long  as  the  jiresent 
leaders  are  in  control  in  Washington, 
which  means  until  ]!*4t»  at  least. 


Mine  Technology  Trends 

Another  effort  at  official  inter¬ 
pretation  of  technologic  trends  was 
released  during  the  latter  part  of  July 
in  the  big  report  of  the  National  Re¬ 
sources  Committee,  entitled  “Techno¬ 
logic  Trends  and  National  Policy, 
Including  the  Social  Implications  of 
New  Inventions.”  The  mineral  indus¬ 
tries  chapter  of  that  report,  composed  by 
a  group  of  distinguished  mineral  econ¬ 
omists,  pictures  the  sound  views  which 
still  prevail  in  official  thinking.  Two 
items  are  especially  worthy  of  note,  the 
first  by  F.  G.  Tryon,  and  the  second  by 
T.  T,  Read,  who  served  in  a  consulting 
capacity  on  the  mineral  review  commit¬ 
tee: 

“Mineral  economics,  therefore,  is  the 
record  of  struggle  between  oi)posing 
forces.  On  the  one  hand  is  the  factor  of 
exhaustion,  with  its  burden  of  accumulat¬ 
ing  handicaps.  On  the  other  is  mineral 


technology,  aided  by  its  allies,  explora¬ 
tion  and  transport.  Finding  of  new  de¬ 
posits  gives  the  mining  engineer  new 
ground  to  work  upon  and  expansion  of 
the  transportation  network  may  open  up 
deposits  known  but  previously  inaccessi¬ 
ble.  The  result  of  the  struggle  differs 
fiami  pl.ace  to  place.  In  thousands  of 
individu:il  mines  and  scores  of  districts 
depletion  has  the  best  of  it.  If  the  world 
were  dependent  on  the  c(»pper  mines  of 
(’ornwall,  or  the  silver-lead  of  :incient 


GOLD  FOR  SILVER 

I  XCLE  SAM  Ltis  hccn  accoin- 
liUshing  a  sort  of  a  ncj/ative  tratis- 
mutation,  chunginti  gohl  into 
silver.  This  was  first  done  hi/ 
barter  tvith  China,  in  order  to  give 
a  better  gold  basis  for  Chinese 
currency  and  to  take  Chinese 
silver  surplus  in  pay  for  our  un¬ 
wanted  extra  gold.  For  I'ncle  Sam 
this  is  expected  to  (1)  increa.se 
trade  opportunity  in  the  Far 
Fast;  (2)  .serve  lodice  of  our  in¬ 
tention  to  aid  China  (against 
Japan’s  economic  inroads) ;  and 
(3)  reduce  the  surplus  gold  ivhich 
we  are  holding  in  the  Treasury 
at  the  expense  of  interest-bearing 
T tea s u ry  obi iga t ions. 

HUAZIL  al, so  is  t<t  buy  g<dd  from 
I'ncle  Sam — trade  goods  for  the 
metal.  Treasury  officials  woidd 
like  to  make  a  few  more  deals  like 
this,  reducing  the  burden  of  carry¬ 
ing  gold  at  IVashington.  It  is 
generally  believed,  also,  that  Brit¬ 
ain’s  recent  increa.se  <tf  a  billion 
ihdlar.s  in  the  exchange  stabiliza¬ 
tion  fund  of  the  Empire  uas 
partly  forceil  by  I'ncle  Sam,  who 
feels  that  John  Bull  shoidd  carry 
a  part  of  the  loatl  of  newly  pro¬ 
duced  gold.  In  fact,  officials  arc 
supposed  to  have  .said  to  British 
statesmen  that  I'ncle  Sam  would 
no  longer  be  respon.sible  for  buy¬ 
ing  all  Dominion  neiv  gold  pro¬ 
duction.  A  like  influence  is  being 
exerted  wherever  ]to.ssible  on  other 
nations,  in  the  hope  of  re-estab¬ 
lishing  some  day  a  gold  base  for 
world  currencies.  These  few  re¬ 
cent  successful  steps  may  not 
alone  relieve  the  United  States 
Trea-sury  of  all  its  gold  purcha.s- 
ing  burdens;  but  they  do  stimu¬ 
late  trade  and  give  improvement 
in  international  relations  which 
may  be  far  more  helpful  economi¬ 
cally  throughout  the  world. 


L.'iurium,  the  be.st  of  its  technology  could 
not  avert  a  huge  increa.s<“  in  j)rice  and  :i 
curtailment  of  su]:)ply.  But  taking  the 
world  as  a  whole,  technology  and  its 
allies  have  generally  the  best  of  it,  and 


their  victory  has  nowhere  been  more 
striking  than  in  the  United  States.  De¬ 
spite  the  exhaustion  of  many  older  dis¬ 
tricts  and  the  forced  resort  to  greater 
depth  and  lower  grades  of  ore,  technol¬ 
ogy  has  provided  American  industry 
with  an  increasing  quantity  of  mineral 
.available  at  declining  price. 

“Outlook  for  Mining  Costs — The  gen¬ 
eral  conclusion  that  appears  from  our 
analysis  of  the  trends  of  metal  mining  is 
th.at  there  is  no  reason  to  imagine  that 
.any  ore  will  be  mined  in  the  future  much 
more  cheaply  than  some  of  it  is  now. 
Sjivings  will  cert.ainly  continue  from  the 
more  general  adoption  of  methods  and 
machinery  already  developed  in  the  most 
successful  ndnes,  ;ind  new  technical  ad- 
v.ances  will  doubtless  occur.  But  it  seems 
e(|ually  clear  th.at  the  long-run  trend  will 
be  toward  increasing  n.atural  handicaps 
and  toward  higher  wjige  r.ates.  A  di- 
lemm.a  often  f.aced  will  be  whether  to 
piaaluce  ore  from  .a  greater  dejith  or 
bring  it  from  greater  dist.ances. 

“Ore  Dres.sing  or  Concentration — An- 
othi'r  solution  of  the  growing  difliculties 
of  mining  is  the  use  of  techniques  which 
]troduce  ore  of  lower  grade  .at  .a  de- 
crea.sed  cost,  as  compared  with  continu 
ing  to  produce  ore  of  st.andard  gr.ade  at 
incre.ased  cost.  The  needed  (pi.antities  of 
co]q)er,  le.ad,  and  zinc  have  long  been  ob¬ 
tained  by  producing  r;ither  low-gnide 
ores,  as  the  figures  cited  for  copper  indi 
cate.” 


Budget  Problems 

Last  VEAR  the  nominal  budget  de¬ 
ficiency  of  Uncle  Sam  was  approxi¬ 
mately  $2,700,000,000.  But  this  took  no 
.account  of  the  legally  prescribed  alloca¬ 
tion  of  $400,000,000  for  debt  retirement, 
which  was  not  made  even  as  a  bookkeep 
ing  entry.  And  the  .Administration  care¬ 
fully  refrains  from  pointing  out  that 
last  fiscal  3’ear's  deficit  was  a  trifle 
greater  than  the  preceding  year’s  defi¬ 
ciency,  if  one  omits  from  19.3o-.‘l()  the 
non-recurring  [tacinent  for  soldiers’ 
bonus.  Official  Washington  does  not  like 
to  face  this  fact  that  its  operating  deficit 
w.as  really  greater,  not  less,  than  in  the 
jueceding  jear. 

Tax  law  revi.sions  contemplatcul  for 
earlv  enactment  will  not  plug  enough 
loopholes  to  miike  a  measurable  improve¬ 
ment  for  the  future.  Only  a  complete  tax 
revision,  on  which  the  Treasurj’  promises 
to  make  ii  report  in  November,  can  be 
helpful  in  that  direction. 

The  I’residential  gesture  of  economy 
in  the  .administrative  departments  is  also 
of  sm.all  significance.  No  personnel  are 
t(»  Ix!  dropj)ed,  according  to  the  Presi¬ 
dent.  One  might  as  well  say  no  signifi¬ 
cant  .savings  will  be  made,  despite  the 
claim  that  operating  costs  will  be  low¬ 
ered  by  $400,000,000.  The  actual  de¬ 
partmental  savings  will  probabh’  be  less 
than  $100,000,000. 

All  this  is  important  to  everc’  corpora¬ 
tion  taxj)a3’er,  including  the  mining  in- 
dustrv,  because  it  comj)els  Congress  to 
plan  next  winter  on  increased  levies,  by 
both  higher  tax  rates  under  present  haws 
and  a  widened  base.  It  gives  significance 
to  the  threat  that  deductions  for  depre¬ 
ciation  reserves  will  be  seriously  ques¬ 
tioned  by  Congress, 
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Production  Begins  at 
Lakeside  Monarch 

New  lead  producer  has  mill  capacity  of 
200  tons  ore  per  day — Ohio  Copper  Com* 
pany  to  reclaim  copper  from  tailings  dump 

►  Tlie  new  mill  of  the  Lakeside  Mon¬ 
arch  Mining  Company  went  into  opera¬ 
tion  July  2(5.  Equii)ment  of  the  plant, 
situated  15  miles  from  the  railroad  sta¬ 
tion  of  Delle  and  about  50  miles  west 
of  Salt  Lake  City,  consists  of  a  Blake 
jaw  crusher,  Symons  cone  crusher,  and 
an  Eimco  ball  mill,  having  a  capacity 
of  200  tons  daily.  The  ore,  crushed 
to  a  35  mesh,  is  conveyed  to  four  Wil- 
dey  tables  and  from  the  tables  the  mid¬ 
dlings  and  tailings  are  delivered  to 
,\gitair  flotation  cells.  Xanthate  Xo.  3, 
pine  oil,  and  sodium  sulj)hide  are  used 
•IS  reagents.  A  thickener  of  the  Dorr 
type  and  an  Eimco  filter  prepare  the 
product  for  shipment.  Mill  heads  aver 
aging  about  12  per  cent  lead,  1  oz.  of 
silver  to  the  ton,  and  35c  gold  will  be 
concentrated  by  the  combined  gravity 
(•(tncentration  and  oil  flotation  processes 
to  a  product  assaying  from  45  to  50 
per  cent  lead,  5  oz.  of  silver  to  the  ton, 
;ind  $1.50  in  gold.  It  is  estimated  that 
about  200,000  tons  of  mill  ore  has  been 
developed.  The  company  has  also  sunk 
a  well  127  ft.  deep,  2  miles  from  the 
mine,  c!i[)able  of  producing  300  g.p.m. 
under  pumping.  Water  is  lifted  in  a  4- 
in.  pipe  line  a  height  of  900  ft.  to  the 
mine.  A  300-hp.  diesel  engine  supplies 
jiower  for  the  mine,  situated  at  the  mill 
jiortal,  and  the  pumj).  Another  100-hp. 
diesel  engine  sup{)lies  power  for  the  new 
flOO-cu.ft.  Chicago  Pneumatic  cross¬ 
compound  comj)ressor  installed  at  the 
mine.  Bunkhouses  for  the  crew  of  35 
men  have  also  been  built.  George  W. 
Short,  Salt  Lake  City  engineer,  is  presi¬ 
dent  and  manager  of  the  company;  J.  D. 
Shilling,  vice-president ;  and  Lawrence 
Fox,  secreta  ry-treasurer. 

►  Work  of  erecting  a  new  1,000-ton 
mill  for  tre.atment  of  the  tailings  dump 
at  Lark  has  been  started  by  the  Ohio 
Copper  Company  under  the  direction  of 
Percy  Kittle,  president.  On  or  about 
Sept.  1,  the  company  expects  to  have 
the  new  plant  ready  for  treating  5,000,- 
000  tons  of  tailings  left  when  the  old 
mill  suspended  operations  in  1918.  Mr. 
Kittle  estimates  that  the  dump  contains 
40,000,000  tons  of  copper.  The  work 
of  re-treatment  will  consume  close  to 
fourteen  years  if  steady  production  is 
maintained.  The  tailings  will  be  sluiced 
into  agitators,  where  they  will  be  di¬ 
luted  to  flotation  density.  Sulphuric 
acid  will  be  added  to  aid  precipitation 
on  scra[)  iron.  The  overflow  will  be  con¬ 
veyed  to  flotation  machines. 

►  An  excellent  showing  of  ore  has 
been  opened  on  the  325  level  of  the 
Frisco  Silver-Lead  mine,  in  Beaver 
County  near  Milford,  according  to  L.  F. 
Block,  manager.  The  ore,  a  mixed  car¬ 
bonate,  chloride,  and  carbonate,  is  be¬ 
lieved  to  be  the  downward  extension 
of  the  rich  orebody  stoped  on  the  200- 
ft.  level. 


►  The  shaft,  reaching  to  the  1,000-ft. 
level  of  the  Bingham  Metals  at  Bing¬ 
ham,  is  being  enlarged  from  a  one-com- 
jiartment  and  manway  to  a  double-com¬ 
partment  shaft  by  the  United  States 
Smelting,  Refining  &  Mining  Company. 
From  the  1,100-ft.  level,  the  shaft  will 
be  sunk  to  the  1,500  level  to  connect 
with  the  drift  the  company  is  driving 
from  its  Niagara  shaft. 

►  The  crosscut  on  the  1,200-ft.  level  of 
the  Park  City  Consolidated  Mines  Com¬ 
pany  property  in  the  East  Park  City 
district  has  struck  lead-zinc  ore  in  the 
East  Crescent  fissure  system,  according 
to  G.  M.  Wiles,  general  manager.  Con¬ 
siderable  water  was  struck  at  the  same 
time. 

►  .\mericaii  Smelting  &  Refining  Com¬ 
pany  is  reopening  the  Grand  Central 
mine,  at  Mammoth,  in  the  Tintic  district. 


ON  THE  UTAH  STATE  Fair 
Ground,  in  the  Minerals  Building, 
Salt  Lake  City,  mine  operators, 
executives.  Federal  Government  and 
department  re[)resentatives  will  share 
the  platform  during  Sept.  7  to  10  to 
discuss  today’s  outstanding  problems  of 
tlie  metal-iuiniiig  industry.  (^Conveniently 
Jirranged  iii  the  same  building  will  be 
an  exhibit  of  mining  machinery  and 
supplies,  thereby  affording  members  the 
opportunity  of  viewing  the  latest  in 
mining  equipment.  Entertainment  and 
trij)s  will  also  be  arranged.  The  sub¬ 
jects  for  discussion  and  the  speakers  are 
given  in  the  following  program : 

Tuesday  Sept.  7 
9  a.m. 

Registration  and  inspection  of  ex¬ 
hibits. 

10:30  a.m. 

‘‘Mineral  Land  Withdrawals”  (speaker 
to  be  announced).  Discussion,  Hon.  John 
W.  Finch,  director  of  United  States 
Bureau  of  Mines. 

‘‘Building  Roads  to  Prospective  Min¬ 
ing  Areas”:  Francis  A.  Thomson,  presi¬ 
dent  Montana  School  of  Mines. 

“Stream  Pollution  and  the  Mining 
Industry”:  Robert  M.  Searls,  San  Fran¬ 
cisco,  Calif. 

12:30  p.m. 

Luncheon  and  welcome  to  delegates. 
Hotel  Newhouse. 

“The  Intermountain  Empire”:  Hon. 
W.  II.  King,  United  States  Senator 
from  Ut:ih. 

2:30  p.m. — Second  Session 
“Gold”:  Marriner  S.  Eccles,  Chair¬ 
man,  Federal  Reserve  System,  Wash¬ 
ington,  D.  C. 

“Silver”:  Hon.  Key  Pittman,  United 
States  Senator  from  Nevada. 

Wednesday,  Sept.  8 
10:30  a.m. — Third  Session 
“Dust  Elimination  in  Mines”:  Donald 
E.  Cummings,  Field  Director,  The  Sara- 
n:ic  Labonitory,  Saranac  L:ike,  New 
York. 


near  Eureka.  The  company  expects  to 
be  shipping  200  tons  of  ore  daily  dur¬ 
ing  August.  Operations  are  supervised 
by  J.  Fred  Johnson,  with  William  J. 
Coombe  as  resident  superintendent. 

►  A  contract  was  recently  awarded  by 
the  Tintic  Western  Mining  Company 
in  the  West  Tintic  district,  20  miles 
west  of  Eureka,  to  Victor  Bray  for 
sinking  400  ft.  of  shaft.  The  new 
shaft  has  been  started  midway  between 
the  two  shafts  sunk  many  years  ago, 
when  the  property  was  known  as  the 
War  Eagle.  Between  the  300  and  the 
400  levels  the  company  expects  to  in¬ 
tersect  an  objective  fissure,  where  drift¬ 
ing  will  be  started. 

►  Leasers  in  .  the  Zuma  mine,  near 
Eureka,  have  struck  ore  on  the  500-ft. 
level.  ()n  the  600  level,  a  face .  of  low- 
grade  has  been  opened.  W.  F.  Shriver 
is  juesident  of  the  company. 


“Ventilation  and  Air  Conditioning”: 
A.  S.  Richardson,  ventilating  engineer. 
Anaconda  Copper  Mining  Company, 
Butte,  Mont. 

2:30  p.m. — Fourth  Session 

“Application  of  Securities  Act  to 
Mining  Industry”:  J.  D.  Ross,  member 
Securities  and  Exchange  Commission. 

Thursday,  Sept.  9 

10:30  a.m. — Fifth  Session 

“Developments  in  ^lechanical  Load¬ 
ing”:  W.  E.  Romig,  general  superinten¬ 
dent  Climax  Molybdenum  Company,  Cli¬ 
max,  Colo. 

“Economics  of  Small  Milling  Plants”: 
W.  H.  Zeigler,  mill  superintendent, 
Hecla  Mining  Company,  Wallace,  Idaho. 

2:30  p.m. — Sixth  Session 

“Labor  Relations”  (speaker  to  be  an¬ 
nounced). 

“The  Wagner  Act  as  It  .\flfects  the 
^Mining  Industry”:  W.  W.  Ray,  attor¬ 
ney,  Salt  Lake  City,  Utah. 

7 :00  p.m. 

Annual  Bampiet,  Hotel  Utah  (speaker 
to  be  announced). 

Friday,  Sept.  10 

10:30  a.m. — Seventh  Session 

“Mine  Taxation”:  W.  Mont  Ferry, 
vice-president  Silver  King  Coalition 
Mines  Company,  Salt  Lake  City. 

“Federal  Finance  and  Taxation’*: 
Ellsworth  C.  Alvord,  counsel,  American 
Mining  Congress,  Washington,  D.  C. 

“Depletion”:  Round-table  discussion. 

“Rewriting  the  Revenue  Laws*’:  Mor¬ 
rison  Shaforth,  chief  counsel.  Bureau 
of  Internal  Revenue,  Washington,  D.  C. 

2:30  p.m. — Eighth  Session 

“The  Industrial  Situation  and  Out¬ 
look”  (speaker  to  be  announced). 

‘‘Wage  and  Hour  Legislation” 
(speaker  to  be  announced). 

“Tariffs  and  Formgn  Trade” 
(speaker  to  bd'  announced). 

Report  of  Resolutions  Committee. 

Adjournment. 
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American  Mining  Congress  Arranges 
Important  Program 

Prominent  men  will  discuss  economic  problems  of  the  industry 
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quarter  of  $2,352,566.  This  compares 
with  $2,377,688  for  the  first  quarter  of 
the  current  year,  w’hich  gives  a  total 
of  $4,730,255  for  the  half-year  period, 
according  to  fignres  issued  by  E.  D. 
Leisk,  general  manager.  In  its  second 
quarter  Sunshine  mined  60,205  tons,  com¬ 
pared  with  63,375  in  its  first  quarter. 
The  average  head  contained  52.6  oz.  in 
the  second,  as  against  51.6  oz.  in  the 
first  quarter.  The  number  of  ounces  of 
silver  produced  was  3,114,879  in  the 
second  and  3,139,094  in  the  first;  the 


per  cent  of  extraction,  98.3  in  both 
quarters. 

►  A  referendum  strike  vote  on  July  30 
by  members  of  the  International  Union 
of  Mine  Mill  and  Smelter  Workers,  an 
alliliate  of  C.I.O.,  determined  that  its 
members  would  strike  against  the  Sun¬ 
shine  Mining  Company  in  seeking  to  be 
the  sole  bargaining  agent  for  employees. 
It  is  reported  that  most  of  the  company's 
employees  are  working  in  the  mine,  as 
the  C.I.O.  strike  collapsed  Aug.  7. 


Federal  Mining  Developing 
Silver  Cable  Mine 


About  $400,000  will  be  spent  on  lead, 
zinc,  silver  producer  —  Sunshine  Mining 
Company  produced  3.114.902  oz.  silver  in 
second  quarter — Brief  strike  at  Sunshine 


►  Federal  IMining  &  Smelting  Company 
has  taken  over  the  Silver  Cable  mine, 
a  short  distance  from  Mullan.  The 
Federal  Mining  Company  will  assume 
the  $150,000  bond  on  the  property  and 
proceed  on  a  comprehensive  development 
program,  the  cash  outlay  being  estimated 
at  $400,000.  This  will  be  returned  out 
of  ore  shipments,  after  which  the  Fed¬ 
eral  and  Silver  Cable  will  split  60-40 
on  smelter  returns.  The  mine  is  said 
to  have  300,000  tons  of  ore  blocked  out 
above  the  lower  tunnel  level  with  an 
assay  value  of  about  $16  per  ton  in 
lead,  zinc,  and  silver.  Deep  workings 
are  planned  by  means  of  a  4,000-ft. 
crosscut  and  shaft  sinking. 


►  The  Silver  Summit  mine,  in  the  heart 
of  the  silver  belt,  is  starting  an  exten¬ 
sive  development  program.  Supported 
by  the  Hecla  Mining  Company,  which, 
through  its  Polaris  connections,  is  heav¬ 
ily  interested  in  Silver  Summit ;  the 
Van  Sinderen  interests,  of  New  York ; 
Frank  Eichelberger,  and  others,  the  Sil¬ 
ver  Summit  is  now  in  a  position  to  be¬ 
come  one  of  the  big  factors  in  the 
silver  belt  activities. 


Banner  Mining  Company,  near  Lordsburg,  New  Mexico,  will  add 
a  300-fon  mill  unit  to  the  present  200-fow  mill,  hut  output  will 
he  gradually  increased  to  300  tons  per  day 


Copper  Smelter  Will  Be 
Erected  at  Hurley 


New  plant  will  produce  blister  copper  from 
concentrates  made  at  Hurley  from  ores 
mined  at  Santa  Rita — Banner  Mining  Com¬ 
pany  to  increase  mill  capacity  to  500  tons 


Consumption  of  Iron  Ore 
Continues  in  High  Volume 


Total  may  reach  more  than  60.000.000 
tons  for  the  year  at  current  rate  of 
activity — Washing  plant  at  South  Judd 


►  The  Lake  Superior  Iron  Ore  Associa¬ 
tion  reports  consumption  of  5,321.011 
tons  of  iron  ore  during  the  month  of 
May.  This  is  at  the  rate  of  over  60,- 
000,000  tons  for  the  season,  and  ore 
schedules  have  been  trimmed  very  little 
at  any  property.  The  strike  curtailed 
the  Republic  Steel  Corporation  mines 
for  a  time,  bnt  this  is  about  the  only 
curtailment  of  any  great  extent. 
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►  The  United  States  Bureau  of  Mines 
has  announced  the  winners  in  the 
National  Safety  Competition  for  1936. 
The  Mesabi  Chief  mine  of  M.  A.  Hanna 
Company  was  awarded  the  trophy  in  the 
open-cut  and  quarry  division.  The  mine 
operated  185  days  during  the  year  with¬ 
out  a  lost-time  accident.  Several  of  the 
other  Mesabi  range  mines  were  given 
Honorable  Mention. 

►  Black  Eock  Mining  Compan}'  is  j)ro- 
ducing  at  the  Sliver  Mine,  at  Virginia. 
The  washing  plant  is  now  cleaning  a 
product  in  the  pit  and  concentrates  are 
being  shipped  over  the  D.  M.  &  N.  Ry. 

►  Charleson  Mining  Company  is  active 
at  Taconite,  Minn.  A  washing  plant 
is  being  erected  for  the  South  Judd 
mine.  This  company  has  started  pro¬ 
ducing  at  the  Pacific  mine,  at  Aurora, 
Minn. 


T/tUicica 


Two  More  Companies  Plan 
Turning  Over  Operations 

Employees  may  be  given  opportunity  to 
determine  if  mines  can  be  profitably  op¬ 
erated — Cia.  Minas  de  Cedro  erecting  a 
200-ton  mill  near  Guanajuato  City 

►  Midsummer  found  considerable  im¬ 
provement  in  mining  in  Mexico,  though 
two  American  firms  planned  to  place 
their  properties  in  the  hands  of  their 
staffs  to  run  on  a  cooperative  basis.  But 
there  was  a  deal  of  activity  of  a  brighter 
nature  on  the  part  of  other  enterprises. 
The  Federal  Government  established  a 
20-ton  treatment  plant  in  the  Federal 
District  for  the  benefit  of  small-scale 
operators. 

►  Amparo  Mining  and  Piedra  Bola  Min¬ 
ing,  operating  in  the  Etzatlan  sector, 
Jalisco,  and  their  workers  are  nego¬ 
tiating,  under  Government  supervision, 
for  the  employees  to  run  the  mines  and 
mills,  as  the  firms  found  operations 
unprofitable.  The  companies’  New 
York  offices  are  to  have  the  final  say  in 
the  matter. 

►  Exploitation,  with  Federal  Govern¬ 
ment  aid,  of  gold  and  silver  deposits 
between  Alfafayucan  and  San  Antonio 
Tezoquipe,  Hidalgo,  is  to  be  under¬ 
taken  by  a  group  of  residents  of  both 
towns. 

►  The  graphite  mine  at  Moradillas, 
Sonora,  of  Cia.  Minera  de  San  Jose, 
is  to  be  worked  on  a  cooperative  basis 
by  its  50  employees. 

►  Metal  and  mineral  exports  in  the  first 
two  months  of  this  year  are  reported 
as  follows  by  the  ministry,  amounts  in 
kilograms:  Gold,  7,390;  silver,  513,559: 
copper,  8,747,122;  le.ad,  37,611,771; 
zinc,  18,686,925;  antimony,  1,854,995; 
graphite,  1,479,391  (whole  outpuf) ; 
mercury,  20,28-t;  arsenic,  2,060,962; 
cadmium,  37,283;  tin,  84,865  (entire 
j)roduction)  ;  molybdenum,  150,262 


The  Moctezuma  Copper  Company,  a  unit  of  the  Phelps  Dodge 
Corporation,  has  reconditioned  the  copper  concentrator,  shown 
above,  at  Nacozari,  Sonora,  Mexico,  and  operations  will  start  soon 
on  a  l,0004on  per  day  production  basis.  The  mines  were  closed 
in  September,  1931. 


("total  output),  and  vanadium,  183 
(whole  output). 

►  Improved  conditions  prompted  Cia. 
Minera  La  Libertad,  E.  B.  Byrd,  Tucson, 
Ariz.,  general  manager,  to  ^N-ithdraw  its 
petition  to  the  Federal  Government  for 
sanction  to  suspend  operating  the  Cam- 
pana  mines,  in  the  Altar  district,  Sonora, 
and  dismiss  50  employees. 

►  Efforts  are  being  made  to  place  on 
full  production  by  the  fall  the  mines 
of  Cia.  Minera  de  Dos  Carlos  (Phelps 
Dodge),  H.  H.  Horton,  president  and 
manager,  at  San  Carlos,  Chihuahua.  The 
company  is  installing  a  300-ton  con¬ 
centrating  plant. 

►  Wages  of  assayers’  assistants  and 
laborers  have  been  increased  by  Cia. 
Metalurgica  Mexicana  de  San  Pedro, 
S.  A.,  operating  at  Cerro  de  San  Pedro, 
San  Luis  Potosi. 

►  Cia.  Minas  de  Cedro  is  installing  a 
200-ton  mill  in  connection  with  prepar¬ 
ations  it  is  making  to  work  the  El 
Cedro  vein  and  the  Dos  Amigos, 
Camacho,  and  Providencia  mineral 
tracts,  near  Guanajuato  City.  Ex¬ 
ploitation  is  expected  to  start  in  the 
late  summer. 

►  A  lead-zinc  vein  of  promising  propor¬ 
tions  was  discovered  during  exploita¬ 
tion  in  the  western  sector  of  El 
Bote  mine  of  the  Carnegie  Bote  Min¬ 
ing,  G.  S.  McKay,  general  manager, 
O.  D.  Niedermeyer,  general  superin¬ 
tendent,  near  Zacatecas  City.  Flotation 
instead  of  evanidation  will  be  neces¬ 
sary  to  handle  the  ore  because  it  is 
sulphide.  Flotation  machinery  is  being 
installed.  This  mine  has  an  average 
daily  production  of  between  400  and 
500  tons. 

►  The  Federal  Power  Commission  is  in 
receipt  of  an  application  by  the  Tigre 
Mining  Company,  Mexico  City,  Mexico, 
asking  authority  to  transmit  electric 
energy-  purchased  from  the  Phelps  Dodge 
Corporation,  Douglas,  Ariz.,  to  the  ap¬ 
plicant's  mining  property  at  El  Tigre, 
Sonora,  Mexico.  The  applicant  states 


that  the  energy  is  to  be  used  exclusively 
in  its  mining  operations,  adding  that  it 
does  not  produce  or  sell  electric  energy 
either  in  the  United  States  or  Mexico. 
The  energy  is  to  be  transmitted  over 
the  applicant’s  44,000-volt  transmission 
line  in  the  amount  of  approximately 
1,500,000  kw.-hr.  per  year,  the  point  of 
delivery  to  the  applicant  to  be  at  Phelps 
Dodge  Corporation’s  power  plant  switch¬ 
board  adjacent  to  the  applicant’s  trans¬ 
former  substation  near  the  international 
boundary  between  the  United  States  and 
Mexico  at  Douglas,  Ariz.  The  appli¬ 
cant  states  that  the  proposed  trans¬ 
mission  will  not  impair  the  sufficiency 
of  electrical  supply  within  the  United 
States  and  will  not  impede  the  co¬ 
ordination  in  the  public  interest  of 
facilities  subject  to  the  jurisdiction  of 
the  Commission,  for  the  reason  that  it 
is  excess  electric  energy  produced  by  an 
industrial  corporation  which  is  not  obli¬ 
gated  to  sell  or  furnish  electric  energv' 
from  its  plant  in  Douglas  to  the  public. 

►  The  Lucky  Tiger-Combination  Gold 
Mining  Company  announced  at  the  com¬ 
pany’s  regular  July  meeting  that  a 
small  new  orebody  was  recently  dis¬ 
covered  in  one  of  the  upper  levels  at 
the  south  end  of  the  mine  at  El  Tigre. 
Sonora,  but  the  tonnage  produced  there¬ 
from  was  not  sufficient  to  effect  earn¬ 
ings  materially. 

►  Production  of  metals  and  minerals  in 
Mexico,  in  kilograms,  during  the  first 
quarter  of  1937,  with  comparable  figures 
for  last  year,  as  reported  by  the  Mexi¬ 
can  Department  of  Mines: 


—  Jan. -March 
1936  1937 


Gold  . 

5.S13 

6.756 

Silver  . 

64S.S33 

714.J1S5 

Copper  . 

. . .  5.6S7.S»4 

13.265.2SS 

I.ead  . 

...  51.S01.346 

54.s7s.334 

Zinc  . 

...  41.6ST.444 

27.SS:l.741 

.\ntimonj-  . 

. . .  1.577.967 

2.915.46S 

Graphite  . 

. . .  2.750.006 

3.076A7!; 

Quicksilver  .  ... 

55.S61 

34.293 

Arsenic  . 

. . .  2.170.641 

3.1S5.990 

Molybdenum  . . . 

SS.793 

25dl7> 

Bismuth  . 

36.106 

.3S.16ti 

Cadmium  . 

117.314 

37.2S3 

Tin  . 

127.t>29 

102..322 

Tungsten  . 

16.655 

16.447 

V-inadium  . 

Selenium  . 

2St> 

ISS 

43.'> 
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Lamaque  Gold  Mines  Will 
Double  Mill  Capacity 

Decision  made  following  sinking  shaft  to 
2,000-ft.  level — Normetal  Mining  Corpora¬ 
tion  starts  producing 

►  Lamaque  Gold  Mines,  eontiolled  by 
Teek-Hughes,  has  announced  |)lans  for 
doubling  mill  capacity  in  September. 
Two  years  ago  the  mine  started  jiro- 
dnction  at  2.")0  tons  daily,  the  rate  now 
being  advanced  to  1,100  tons  follow¬ 
ing  the  sinking  of  No.  7  shaft  to  a 
depth  of  2,000  ft.  This  will  become 
the  main  production  outlet,  with  new 
haulage  levels  at  1,800  ft.  and  at  000- 
ft.  intervals  below  that  horizon,  as  de- 
velojnnent  work  proceeds. 

►  Teck-Hughes,  operating"  in  Kirkland 
Lake  since  1017,  last  year  treated  an 
average  of  1,121  tons  daily  with  mill 
ecpiipment  rated  at  1,300  tons.  The 
.iverage  gold  content  was  $11.76.  I*ro- 
duction  for  the  fiscal  year  ended  Aug. 
31,  1037,  is  estimated  at  $4,600,000, 
with  mill  heads  close  to  last  year's  level. 
New  ore  developments  on  the  4,6th 
level  have  resulted  in  maintaining  :in 
ore  position  sliglitly  in  advance  of  that 
of  a  year  ago. 

►  Moneta  Porcupine  reports  progress 
in  erecting  the  200-ton  mill  which  is 
scheduled  to  start  operations  next  Jan¬ 
uary.  Allowing  for  9.6  per  cent  recov¬ 
ery,  the  gold  output  is  estimated  at 
$14.80  per  ton.  Recent  development  work 
on  the  525  level  has  demonstrated  a 
minimum  ore  width  of  15  ft.  Ore  re¬ 
serves  have  been  increased  to  267,000 
tons. 

►  Normetal  Mining  Corporation,  oj»er- 
ating  the  former  Abana  mine,  in  north¬ 
western  Quebec,  will  go  into  production 
in  August.  Output  will  be  increased 
from  2.60  to  500  tons  daily  within  the 
first  four  months  of  operation.  The 
complex  ore  is  to  be  shipped  in  the 
form  of  concentrates.  At  present  metal 
prices  the  average  ore  content  is  valued 
Jit  $22  per  ton.  Total  proved  and  indi¬ 
cated  reserves  amount  to  1,026,000  tons. 
Construction  of  a  12-mile  railroad  has 
been  started  to  connect  the  mine  with 
the  Canadian  National  Railways  at 
Dupuy. 

►  St.  Anthony  Gold  Mines  has  been 
idle  for  some  months,  following  an  in¬ 
termittent  production  record  dating 
b.ack  to  1927.  Milling  operations  were 
rei^umed  in  June  at  100  tons  diiily,  which 
is  half  the  installed  capacity.  Average 
grade  of  ore  reported  in  1936  was  $.6.06. 
The  shaft  is  down  750  ft.,  ;ind  a  new 
level  is  being  opened  up  at  that  horizon. 

►  Powell  Rouyn  Gold  Mines  reports 
that  the  main  No.  2  shaft  has  been  com¬ 
pleted  to  a  depth  of  675  ft.  An  ore 
length  of  1,328  ft.  has  been  exposed 
on  the  500  level,  where  a  crosscut  was 
driven  to  connect  two  shafts.  The  main 
vein  is  to  be  explored  by  means  of  three 
new  levels.  Where  exjtosed  on  the  .600- 


ft.  horizon  the  ore  grades  $6.33  across 
8.8  ft.,  according  to  the  latest  official 
announcement.  Daily  shipments  of  100 
tons  are  being  made  from  the  ore  dump 
to  the  Noranda  smelter. 

►  Consolidated  Chibouganiau  Goldfields, 
undergoing  development  by  Consolidated 
Smelters,  showed  important  progress  in 
the  period  from  March  18  to  June  21, 
when  work  was  concentrated  on  the 
500  level.  Ore  width  was  found  to 
have  increased  from  2.19  ft.  to  5.47  ft., 
for  a  total  length  of  627  ft.  The  gold 
content  averages  $8.30,  plus  2.38  per 
cent  copper.  An  80  per  cent  increase 
in  grade  was  also  reported  for  sections 
of  the  vein  exposed  on  the  250  level. 


GREAT  BRITAIN  SEEKS 
LEAD  AND  IRON 

IT  APPEAES  that  an  effort  is 
to  he  made  to  revive  lead  mining 
in  Great  Britain,  a  eompanii 
having  been  formed  for  that  2n/r- 
pose  hg  several  of  the  strongest 
mining  finance  interests.  Its  name 
is  English  Lead  Mining  Explora¬ 
tion,  and  it  has  a  nominal  capital 
of  only  £,i0,000 ;  but  the  £24,- 
000  kssued  was  taken  by  British 
Metal  Corporation,  New  Comsoli- 
dated  Goldfields,  Australian  Ore  4' 
Metal,  Central  Mining  4'  Invest- 
ment,  Burma  Corporation,  Good- 
lass  Wall  4'  Lead  Industries,  Con¬ 
solidated  Mines  Selection,  Anglo 
American  Corporation  of  South 
Africa,  The  Mining  Trust,  Cook- 
son  4'  Company,  and  Sir  Edmund 
Davis.  There  are  lead  areas  in 
England  ivhieh  in  the  distant  pa.st 
ivere  considerable  producers.  It 
is  evident  that  the.se  are  to  be  re- 
explored. 

ETEPY  POSSIBILITY  of  in¬ 
creasing  Great  Britain’s  produc¬ 
tion  of  iron  ore  is  reported  to  be 
receiving  attention.  Though  iron 
ore  is  .still  being  obtained  from 
Spain  despite  the  revolution,  that 
.source  of  supply  may  be  cut  off 
any  day,  and  even  with  it  there 
is  already  an  almost  acute  .short¬ 
age.  But  the  belief  is  that  tvhich- 
ever  Spanish  faction  secures  the 
orefields  will  continue  shipments 
becau.se  of  its  need  of  sterling 
exchange. 


Diamond-drill  holes  jmt  down  from  the 
nnderground  workings  have  recently 
given  good  results  .across  widths  up  to 
39  ft. 

►  Kerr-.\ddison  Gold  Mines,  at  Larder 
Lake,  Ontario,  has  issued  an  annual  re¬ 
port  which  represents  a  strong  posi¬ 
tion  for  the  company  at  this  stage 
when  official  sanction  has  been  given 
for  erecting  a  500-ton  mill.  As  of 
June  30,  the  treasury  held  $1,322,2.61  in 
cash  and  the  mine  above  the  500-ft. 
level  showed  ore  reserves  aggregating 
a  million  tons.  Above  the  300-ft.  hori¬ 
zon  the  proved  reserves  are  439,000  tons 


having  an  average  gold  content  of 
$10.95  per  ton  uncut,  or  $6.75  per  ton 
cut.  April  of  next  year  is  the  date 
set  for  commencing  production,  with 
plans  for  doubling  capacity  of  the  mill 
within  a  short  time. 

►  Beattie  Gold  Mines,  20  miles  north¬ 
west  of  Noranda,  in  Quebec,  began  pro¬ 
ducing  in  1933,  and  last  year  aver¬ 
aged  1,530  tons  daily.  It  has  just  been 
announced  that  mill  capacity  is  to  be 
increased  to  1,750  tons,  at  a  cost  of 
$650,000.  The  new  installation  in¬ 
cludes  three  large  Wedge  roasters,  each 
having  fourteen  hearths.  In  September 
the  nine-story  brick  and  steel  building 
is  expected  to  be  finished,  equipped  with 
:i  400-ft.  stack.  Operating  costs  have 
lieen  steadily  reduced  and  by  the  end 
of  this  year  they  should  be  down  to  $2.00 
per  ton. 

►  M.atachewan  Consolidated  Clines  has 
more  than  doubled  the  size  of  the  mill 
and  as  taken  advantage  of  the  resulting 
lowered  costs  to  treat  leaner  ore.  The 
average  grade  of  $7.76  reported  for 
last  year  compares  with  the  $5.49  grade 
treated  in  the  quarter  ended  June  30. 
In  that  period  the  mill  tre<ated  363  tons 
il.-iily,  and  its  operating  costs  were  re¬ 
duced  substiintially  to  $4.49  per  ton. 

British 

Columbia 

►  The  v.alue  of  mineral  production  in 
British  Columbia  this  year  may  exceed 
the  i)re.sent  record  of  $68,245,000  es¬ 
tablished  in  1929.  In  the  first  half  of 
1937,  minerals  to  the  value  of  approxi¬ 
mately  $36,383,540  were  produced,  ac¬ 
cording  to  the  Deputy  Minister  of 
Mines,  Dr.  .Tohn  F.  Walker,  represent¬ 
ing  an  increase  of  53.4  per  cent  over 
the  worth  of  production  in  the  first  half 
of  1936.  The  increase  over  last  year’s 
output,  valued  at  $54,082,000,  which  is 
reipiired  if  a  new  record  is  to  be  at- 
t.ained,  is  considered  possible  in  view 
mainly  of  the  higher  prices  now  pre¬ 
vailing  for  copper,  le.ad,  and  zinc.  The 
greatest  increase  has  occurred  in  the 
v.alue  of  lead  produced,  which  amounted 
to  $11,570,900  during  the  fir.st  half  of 
the  year,  compared  with  $5,695,920  in 
the  first  six  months  of  1936.  The  value 
of  zinc  increased  from  $3,945,920  to 
$7,092,715  and  there  were  also  important 
g.-iins  in  the  other  metals. 

►  It  is  estimated  that  during  1936, 
14,180  men  were  employed  in  the  min¬ 
ing  industry,  and  that  wages  amounted 
to  $17,917,221.  Dividends  paid  out  of 
earnings  aggregated  $10,513,705,  of 
which  $6,515,943  was  contributed  by  the 
Consolidated  Mining  &  Smelting  Com¬ 
pany,  Ltd.  It  was  followed  by  three 
gold-mining  companies,  the  Pioneer, 
Premier,  and  Bralorne,  the  Crow’s  Nest 
Pass  Coal  Company,  Ltd.,  and  four 
other  gold  and  three  silver  mining  com¬ 
panies. 

►  In  the  Portland  Canal  district  the 
excavation  of  underground  chambers  at 
the  Big  Missouri  for  the  500-ton  con¬ 
centrating  plant  is  proceeding  rapidly, 
and  the  construction  of  the  power  plant 
at  Long  Ijiike  is  progressing  satisfac¬ 
torily.  It  is  planned  to  increase  the 
capacity  of  the  mill  at  the  Esperanza, 
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on  Alice  Arm,  from  20  to  50  tons.  At 
the  Georgia  River,  the  new  Hadsel  dry- 
grinding  mill  is  being  operated  at  the 
rate  of  25  tons  a  day.  The  ratio  of 
concentration  averages  about  20  to  1, 
but  it  is  reported  it  has  been  as  high 
as  00  to  1  at  times.  Millhead  varies 
between  0.5  and  0.9  oz.  gold  per  ton, 
and  recovery  averages  between  92  and 
93  per  cent.  J.  F.  Hemsworth  is  man¬ 
ager  and  A.  W.  McTaggart  is  mill  super¬ 
intendent. 

►  A  sampling  plant  is  being  constructed 
by  the  Provincial  Government  at  Prince 
Rupert  to  aid  prospectors  and  small 
operators  in  the  northern  coastal  dis¬ 
tricts  in  the  disposal  of  their  ore. 

►  The  seven  weeks’  strike  of  the  Inter¬ 
national  Union  of  Mine,  Mill  and 
Smelter  Workers  at  Wells  was  broken 
on  July  8  when  operations  were  re¬ 
sumed  at  the  Cariboo  Gold  Quartz  mine. 
About  120  men  returned  to  work,  most 
of  whom  are  members  of  the  Employees’ 
Cooperative  Association  which  was 
formed  recently  in  opposition  to  the 
C.I.O.  union.  R.  R.  Rose,  managing 
director  of  the  company,  reports  that 
the  mine  is  being  worked  at  about  half 
scale,  but  that  it  is  expected  the  crew 
will  soon  be  increased  to  full  strength. 
Xo  trouble  was  experienced  with  pick¬ 
ets  when  work  was  resumed.  The  Island 
Mountain  mine  will  not  be  reopened 
until  practically  a  full  crew  is  available. 

►  It  is  expected  by  A.  W.  Davis,  man¬ 
ager  of  the  Durango  property,  Ymir  dis¬ 
trict,  that  the  100-ton  mill  being  in¬ 
stalled  by  Dentonia  Mines,  Ltd.,  will 
be  ready  for  operation  by  September. 

►  At  the  Minto,  also  in  the  Bridge  River 
district,  encouraging  results  are  being 
obtained  in  development  at  the  new  700 
level,  according  to  the  president,  Wil¬ 
liam  Warner. 

►  At  the  Fairview  Amalgamated,  near 
Oliver  in  the  Siniilkameen  district,  a 
second  ball  mill  and  other  additional 
equipment  have  been  installed,  increas¬ 
ing  the  milling  capacity  to  about  150 
tons  a  day.  J.  A.  MacKenzie  is  super¬ 
intendent. 


NEW  BASIS  FOR  PRICING 
LONDON  LEAD  AND  ZINC 

EFFECTIVE  JULY  1,  1937, 

the  London  Metal  Exchange  in¬ 
augurated  a  new  pricing  arrange¬ 
ment  on  both  lead  and  zinc  (spel¬ 
ter).  Instead  of  issuing  two  official 
quotations  on  each  of  the  metals 
in  question,  spot  and  three-months, 
four  quotations  tvill  he  posted  on 
each  trading  day  as  follows: 

1:  For  shipment  in  the  cur¬ 
rent  month;  buyers. 

2:  For  shipment  in  the  cur¬ 
rent  month;  sellers. 

3:  For  shipment  in  the  third 
following  month;  buyers. 

4:  For  shipment  in  the  third 
following  month;  sellers. 

For  the  guidance  of  parties  to 
contracts  based  on  the  “official 
daily  quotations,”  it  is  laid  dotcn 
by  the  London  Metal  Exchange 
that  the  equivalent  of  any  one 
price  quoted  at  present  shall  be 
the  average  of  the  new  buyers’ 
and  sellers’  prices,  and,  accord¬ 
ingly,  the  monthly  average  of  the 
mean  daily  quotations  udll  be  cal¬ 
culated  on  the  four  daily  quota¬ 
tions  instead  of  two  as  at  present. 

BEGINNING  with  July  1,  the 
London  quotations  on  lead  and 
zinc  published  in  Engineering  & 
Mining  Journal  will  conform  with 
those  issued  by  the  London  Metal 
Exchange,  just  as  in  the  past. 


A^iica 


Poor  Dredging  Results 
Along  Tano  River 


the  value  of  the  property  indicated  by 
the  original  reports  were  greatly  over¬ 
estimated,  so  greatly  that  a  considerable 
proportion  of  the  capital  invested  will 
be  lost.  At  the  annual  meeting  of  Tano 
Gold  Dredging  the  chairman,  Robert 
Annan,  explained  that  in  converting  the 
amount  of  gold  recovered  in  borehole 
samples  to  the  equivalent  value  per  cubic 
yard,  factors  have  to  be  used  which 
depend  largely  on  the  judgment  of  the 
engineer,  and  that  undue  optimism  in 
this  case  resulted  in  a  serious  overesti¬ 
mation  of  borehole  values.  From  what 
he  said  it  appears  that  a  large  portion 
of  the  area  previously  considered 
proved,  including  the  terrace  gravels, 
will  have  to  be  abandoned  as  too  low 
in  grade  to  work.  In  and  near  the  bed 
of  the  river  there  is  about  13,400,000 
cu.yd.  of  gravel  averaging  1.9  grains 
per  cubic  yard,  or  sufficient  to  keep  the 
company’s  two  dredges  employed  for 
about  four  years,  and  from  this  it  is 
expected  to  recover  an  operating  profit 
of  £100,000.  Tano  Gold  Dredging’s 
operations  last  year  showed  a  loss  of 
£2,532,  bnt  this  will  be  reduced  to 
£231  by  the  recovery  of  the  whole  of 
the  tax  paid.  Mr.  Annan  said  they 
had  been  advised  that  there  is  no  pros¬ 
pect  of  maintaining  successfully  any 
legal  claim  against  Tano  Alluvials,  Ltd. 

►  Thistle-Etna  Gold  Mines,  Ltd.,  is 
building  an  addition  to  its  mill  and  has 
ordered  a  slimes  plant.  Organized  in 
1934  to  take  up  a  number  of  abandoned 
and  unworked  properties  in  Southern 
Rhodesia,  this  small  company  (£135,- 
000  of  capital  issued)  is  beginning  to 
attract  attention  because  of  its  favora¬ 
ble  developments. 

►  A  report  just  issued  by  Sir  Robert 
Williams  &  Company  states  that  297,- 
912  tons  of  ore  has  so  far  been  devel¬ 
oped  in  the  Geita  Gold  Mining  Com¬ 
pany’s  property,  which  is  in  Tanganyika 
Territory,  about  40  miles  south  of  the 
southern  extremity  of  Lake  Victoria. 
Everything  above  3  dwt.  has  been  taken 
in  making  this  estimate  and  an  aver¬ 
age  of  4.97  dwt.  for  the  whole  is  the 
result.  The  ore  is  in  bands  averaging 
5  ft.  8  in.  wide  on  both  sides  of  a  shear 
zone  which  is  about  200  ft.  wide.  Recent 
diamond  drilling  has  proved  the  ex¬ 
tension  of  the  shear  zone  and  good  val¬ 
ues  over  corresponding  widths  for  a 
length  of  14  miles. 

►  At  the  annual  meeting.  President 
M.  F.  Cattier  said  I'nion  Miniere  du' 
Haut-Katanga  produced  95,667  metric 
tons  of  ore.  Since  January  the  output 
has  been  increasing,  reaching  15,631 
tons  in  May,  and  being  67,786  tons  for 
the  first  five  months  of  this  year.  He 
said  the  5,000,000  tons  of  copper  in  ore 
reserves  reported  some  years  ago  had 
been  maintained,  and  that  it  had  been 
decided  to  appropriate  considerable  sums 
for  prospecting,  being  certain  that  fur¬ 
ther  large  reserves  would  be  added  in 
the  near  future.  The  reserves  of  cobalt 
in  ores  amount  to  some  thousands  of 
tons,  and  world  consumption  is  now 
from  1,500  to  2,000  tons.  Radium 
sales  by  the  company  increased  last 
year.  Production  of  other  metals  com¬ 
pared  as  follows:  Gold,  483  kg.  against 
526;  silver,  90,600  kg.  against  117,000; 
platinum  99  kg.  against  28;  palladium, 
391  kg.  against  158  kg.  Tin  output  was 
1,200  tons  of  ore. 


►  Operations  at  the  Gold  Mountain  mine, 
near  Hedley,  have  been  suspended  due 
to  an  insufficiency  of  ore  developed  for 
the  50-ton  plant.  Efforts  are  being 
made  to  secure  funds  for  further  de¬ 
velopment. 

►  Milling  operations  at  the  Lucky  Jim, 
Slocan  district,  were  discontinued  the 
middle  of  July,  as  production  is  un¬ 
profitable  with  zinc  at  its  present  price. 
Concentrate  is  being  stored.  It  is  un¬ 
derstood  the  company  has  sufficient 
funds  to  enable  development  to  be  con¬ 
tinued  until  the  end  of  the  year. 

►  A  50-ton  concentrating  plant  has  been 
constructed  at  Taghum,  7  miles  from 
>relson,  by  Ayrton,  Cohen  &  Company,  of 
London,  buyers  of  gold,  silver,  lead  and 
zinc  ores  and  concentrates.  Ores  will 
be  treated  on  a  customs  basis  from 
mines  in  the  Nelson,  Slocan,  and  Ains¬ 
worth  districts.  This  year  to  date  about 
3,000  tons  of  ore  has  been  shipped  to 
Europe.  Leon  Lubett  is  the  Canadian 
representative  of  the  company. 


Independent  engineers  conclude  origincd 
reports  on  gold  content  were  overesti¬ 
mated — Pilot  plant  being  erected  by  Geita 
Gold  Mining  Company 

►  Tano  Gold  Dredging,  Ltd.’s,  proper¬ 
ties,  consisting  of  areas  along  the  Tano 
River,  on  the  Gold  Coast,  have  appar¬ 
ently  turned  out  to  be  a  huge  disap¬ 
pointment.  The  company  was  formed  in 
1934  to  purchase  concessions  from  Tano 
Alluvials,  Ltd.,  which  later  claimed  to 
have  proved  a  further  area  by  drilling 
to  contain  over  34,000,000  cu.yd.  of 
gravel  averaging  3.9  grains  per  cubic 
yard,  an  estimate  supported  by  the  re¬ 
ports  of  two  engineers.  But  H.  H.  Wat¬ 
son,  who  had  beeii  appointed  general 
manager,  advised  against  its  purchase 
pending  checking.  The  checking  indi¬ 
cated  values  so  much  lower  than  claimed 
that  it  was  decided  to  re-check  the 
original  property.  Two  independent 
engineers  were  retained  for  this  work, 
P.  R.  Lake  and  Major  R.  E.  Franklin, 
and  they  reached  the  conclusion  that 
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AushaUo- 


First  Dragline  Mining 
Unit  Introduced 

Gold-mining  operation,  first  of  its  kind  in 
Australia,  will  be  watched  with  interest — 
Production  begins  at  Big  Bell  mine 

►  The  draffline  method  of  alluvial  work- 
iiiff,  wliioh  has  been  extensively  used  in 
California  and  other  parts  of  the  United 
States,  but  has  not  yet  been  employed 
in  Australia,  is  to  be  given  a  try-out  at 
Stuart  Mill,  near  Avoea,  Vic.  The  ex¬ 
periment  will  be  watched  with  interest  by 
local  mining  men,  and  if  successful  here, 
it  is  probable  that  there  are  many  other 
deposits  which  could  be  worked  by  this 
method.  The  projected  plant  has  a 
capacity  of  100  cu.  yd.  per  hour. 

►  Production  at  the  Big  Bell  Mine,  near 
Cue,  W.  A.,  which  is  being  developed 
by  Premier  Gold  Mining  Company, 
started  in  July.  Dale  Pitt,  general  man¬ 
ager,  stated  recently  that  more  than 
£400,000  had  been  expended  on  the 
property  since  A.  S.  &  II.  exercised  the 
option  a  year  ago.  The  orebody  con¬ 
tains  3,000,000  tons  assaying  3.7  dwt. 
gold  per  ton,  and  mill  capacity  will  be 
1,000  tons  daily. 

►  What  is  apparently  an  important  de¬ 
velopment  on  the  Chewton  field,  in 
Victoria,  has  occurred  at  the  Wattle 
Gully  Extended  mine,  where  in  a  cross¬ 
cut  from  the  shaft  at  a  depth  of  220  ft. 
a  solid  gold-bearing  formation  10  ft. 
wide  has  been  intersected.  The  forma¬ 
tion,  which  the  mine  manager  reports 
is  not  the  same  as  that  cut  in  the  shaft 
last  month,  may  be,  it  is  thought,  the 
main  Wattle  Gully  lode,  which  is  being 
worked  so  profitably  by  the  Wattle  Gully 
Company,  2,000  ft.  to  the  north. 

►  Golden  Plateau,  at  Cracow,  Queens¬ 
land,  which  is  increasing  milling  capac¬ 
ity,  is  treating  lower-grade  ore,  but 
plans  to  maintain  an  output  of  2,000 
oz.  per  month  as  in  the  past,  by  the 
treatment  of  5,000  tons  of  8-dwt.  ore. 
The  main  shaft  is  to  be  extended  from 
its  present  depth  of  382  ft.  to  440  ft., 
at  which  depth,  which  is  146  ft.  below 
the  present  deepest  level  (294  ft.),  cross¬ 
cuts  will  be  driven  to  intersect  shoots 
carrying  14  to  15  dwt.  H.  H.  Miller 
is  general  manager  of  the  mine,  which 
is  Australia’s  lowest-cost  producer  per 
ounce  of  gold. 

►  Great  Boulder  Proprietary,  at  Kal- 
goorlie,  W.  A.,  is  carrying  out  devel¬ 
opment  work  and  mill  extensions  de¬ 
signed  to  increase  its  output  to  25,000 
tons  per  month.  Present  monthly  ton¬ 
nage  is  about  17,000.  It  is  expected 
that  the  first  unit  of  the  new  plant  will 
be  operating  late  in  July  and  that  in¬ 
creased  output  on  the  full  scale  will 
be  possible  early  in  1938.  Eecent  re¬ 
search  has  effected  improvement  in 
metallurgical  recoveries. 

►  Results  obtained  by  geophysical  meth¬ 
ods  at  Tennant  Creek,  in  Central  Aus¬ 
tralia,  wherein  20  anomalies  were  lo¬ 
cated  at  depths  of  from  200  to  500  ft.. 


are  being  confirmed  by  diamond  drill¬ 
ing.  Four  holes  have  been  sunk  and 
a  fifth  is  in  progress,  and  all  bores  so 
far  have  shown  values,  though  these  are 
somewhat  irregular,  varying  from  .a 
trace  up  to  23  dwt.  per  ton.  It  is  pos¬ 
sible  that  development  work  will  be 
undertaken  should  further  boring  yield 
satisfactory  results. 

►  West  Australian  gold  yield  for  May 
was  85,440  oz.,  and  for  the  first  five 
months  of  the  year  389,452  oz.  The 
present  rate  of  increase  if  maintained 
should  result  in  an  output  of  more 
than  1,000,000  oz.  for  1937,  a  figure  that 
has  not  been  attained  for  21  years. 

►  A  rush  has  set  in  to  a  copper  deposit 
in  North  Queensland  discovered  30  years 
ago  but  not  worked  then  owing  to  the 
low  price  of  the  metal  and  lack  of 
water.  The  field  is  situated  at  Paradise 
Creek,  110  miles  northwest  of  Mount 
Isa.  It  is  stated  that  the  lode  outcrop 
is  a  mile  long  and  200  ft.  wide  and 
that  Government  assays  returned  11  per 
cent  copper  over  the  whole  width  of  the 
outcrop.  Much  higher  assays,  up  to  35 
per  cent,  have  been  obtained  from  small 
shipment  to  the  Chillagoe  smelters. 

►  Norseman  Gold  Mines,  operating  at 
Norseman,  W.  A.,  report  gold  values  in 
the  southerly  extensions  of  drives  on  the 
Nos.  4,  5,  6,  and  7  levels.  No.  4  level 
averages  21  dwt.  over  a  length  of  229  ft. 
with  the  full  width  of  the  lode  ex])osed, 
and  No.  5  level  13J  dwt.  over  a  length 
of  424  ft.  and  average  width  of  8  ft. 
Extensions  of  drives  on  Nos.  6  and  7 
(800  ft.)  levels  have  not  proceeded  far, 
but  to  date  No.  6  shows  13  dwt.  for  a 
length  of  71  ft.  and  No.  7  10  dwt.  over 
5  ft.  for  a  length  of  69  ft.,  the  full 
width  of  the  lode  being  exposed  in 
neither  drive. 

►  Triton  Gold  Mines,  N.  L.,  operating 
near  Cue,  W.  A.,  announces  the  inter¬ 
section  of  the  Triton  lode  at  No.  6 
(675  ft.)  level.  The  lode  is  17J  ft.  wide 
and  assays  9.1  dwt.  per  ton.  This  de¬ 
velopment,  though  not  unexpected,  is 
important,  as  it  gives  indication  of  a 
substantial  increase  in  ore  reserves, 
which  down  to  the  No.  5  (550  ft.)  level 
were  estimated  at  217,000  tons,  averag¬ 
ing  7.5  dwt.  per  ton. 

►  An  agreement  has  been  made  be¬ 
tween  Mount  Charlotte  (Kalgoorlie) 
Gold  Mines,  Ltd.,  and  Gold  Mines  of 
Kalgoorlie,  Ltd.,  whereby  the  latter 
company  will  make  available  to  the 
former  (subject  to  its  being  satisfied 
with  results  of  investigations  during  a 
short  option  period)  working  capital  for 
the  further  exploration  of  the  Mount 
Charlotte  property,  which  is  situated 
on  the  northern  end  of  the  Boulder  belt. 
The  nearby  Paringa  Company  has 
taken  a  twelve  months’  option  over  a 
group  of  seven  leases,  aggregating  124 
acres,  adjoining  the  Mount  Charlotte 
property.  On  its  own  leases,  Paringa 
has  recently  met  with  a  rich  shoot  on 
the  300-ft.  level,  where  good  values  have 
been  driven  on  for  24  ft.,  the  last  8  ft. 
averaging  3  oz.  per  ton.  This  shoot  was 
first  located  on  the  400-ft.  level,  where 
it  was  found  to  be  85  ft.  long  and  24 
ft.  wide,  values  being  estimated  to  aver¬ 
age  1  oz.  per  ton. 

►  Much  interest  is  being  displayed  in 
the  search  for  tantalite  in  Northern 


Australia.  Representatives  of  Austral¬ 
ian,  British,  and  German  capital  are  in 
the  field  and  considerable  exploratory 
work  has  been  carried  out.  Results  have 
not  yet  been  disclosed. 

►  Victorian  gold  output  for  May  was 
10,884  oz.  fine  and  for  the  first  five 
months  of  the  year  56,434  oz.  This  is 
an  increase  of  14,470  oz.  fine,  compared 
with  the  corresponding  period  of  1936. 

►  Australian  gold  production  for  April 
was  108,948  oz.,  an  increase  of  5  per 
cent  over  March  and  of  18  per  cent  over 
April,  1936.  For  the  four  months  to 
April  30,  414,204  fine  oz.  was  produced, 
an  increase  of  77,521  oz.  or  23  per  cent 
over  the  corresponding  period  of  the 
previous  year. 


fi/^  Islands 


Koroere  Company  May 
Merge  with  Emperor  Mines 

Ore  reserves  too  low  for  erection  of  sepa¬ 
rate  mill — Emperor  mine  development 
continues  in  good  ore 

►  Plant  erection  at  Loloma  is  making 
good  progress,  and  operation  around  the 
first  of  August  is  expected.  Under¬ 
ground  development  continues  satisfac¬ 
torily,  and  the  footwall  section  of  the 
lode  has  recently  been  cut  in  the  main 
east  crosscut  at  the  224  ft.  level  at 
56  ft.  from  the  shaft.  This  is  the 
greatest  depth  at  which  the  lode  has 
yet  been  proved. 

►  Reporting  on  the  adjacent  Koroere 
mine,  E.  G.  Theodore,  managing  direc¬ 
tor,  Avho  is  also  on  the  boards  of  the 
Emperor  and  Loloma  companies,  states 
that  the  probable  ore  reserves  of  that 
mine  are  insufficient  to  justify  the 
erection  of  a  large  treatment  plant,  and 
he  recommends  that  consideration  be 
given  to  the  merging  of  the  Koroere 
Company  with  one  of  the  other  com¬ 
panies,  probably  the  Emperor.  Probable 
ore  reserves  are  35,000  tons  assaying 
10  dwt.  and  100,000  tons  of  3J-dwt.  ore. 

►  Emperor  Mines  Ltd.,  Tavua,  report 
that  on  the  No.  3  (190  ft.)  level,  drifts 
have  been  extended  north  and  south 
from  the  1920-ft.  east  crosscut  at  a 
point  163  ft.  east  of  the  main  north 
drift.  The  North  drive  has  been  ad¬ 
vanced  73  ft.,  w’ith  truck  samples  aver¬ 
aging  15.9  dwt.,  and  the  South  drive 
101  ft.  and  connected  to  the  1,820-ft. 
east  crosscut,  truck  samples  averaging 
12.8  dwt.  These  values,  taken  in  con¬ 
junction  with  the  high  values  obtained 
in  the  1,920-ft.  crosscut  over  a  width  of 
30  ft.,  are  indicative  of  a  substantial 
tonnage  of  good  ore  in  this  section  of 
the  mine. 


►  Prospecting  work  on  the  Montana 
Western  Extended  lead-silver  deposit 
at  Zeehan,  Tasmania,  has  disclosed  a 
lode  formation  15  ft.  wide,  of  which 
4i  ft.  is  high-grade  galena  and  8J  ft.  a 
good  grade  of  milling  ore.  There  are 
200  ft.  of  backs  above  the  adit  in  which 
the  discovery  was  made,  and  prospects 
are  considered  promising. 
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Luther  L.  Kirtley  is  chief  metallurgi¬ 
cal  engineer  for  Southwestern  Engineer¬ 
ing  Company  of  P.  I.,  Manila,  P.  I. 

J.  P.  de  Wet,  of  Winnipeg,  has  been 
apijointed  secretary  of  the  Manitoba 
Chamber  of  Mines. 

P.  R.  Bradley  is  recovering  rapidly 
from  an  operation  and  expects  to  be 
back  at  his  office  soon. 

Meredith  H.  Hawk  is  now  at  the  May 
Lundy  mine,  in  Mono  County,  Calif.,  as 
mill  foreman  for  Thomas  R.  Hanna. 

W,  F.  Boericke  has  been  examining 
mining  properties  in  Montana,  Oregon, 
and  Nevada  for  the  SEC. 

Ray  J.  Barber,  consulting  engineer,  of 
San  Francisco,  has  left  that  city  for 
Alaska  to  take  charge  of  the  Alaska 
School  of  Mines,  College,  Alaska. 

Charles  Mentzel  is  making  examina¬ 
tions  in  Tuolomne,  Shasta,  and  Inyo 
counties,  Calif.,  and  will  leave  about 
the  first  of  September  for  Colombia. 

P.  H.  Reagan,  mining  engineer,  of 
Great  Neck,  N.  Y.,  is  spending  the  sum¬ 
mer  in  the  West  on  professional  work. 
He  expects  to  return  to  New  York  the 
latter  part  of  September. 

T.  O.  Seiberling  has  resigned  his  posi¬ 
tion  with  the  Northern  Peru  Mining  & 
Smelting  Company,  in  Peru.  His  pres¬ 
ent  address  is  Alamo  Hotel,  Pampa,  Tex. 

R.  E.  Sutton  is  now  employed  in  the 
cyanide  plant  of  the  United  States 
Smelting,  Refining  &  Mining  Company 
at  Goldroad,  Ariz. 

G.  Elbert  Dallemand  is  now  engaged 
as  assistant  mining  engineer  for  the 
American  Metal  Company  of  Texas,  at 
the  Presidio  mine,  at  Shatter,  Tex. 

Frank  Horton,  Jr.,  one  of  the  discov¬ 
erers  of  the  Weepah  gold  property,  in 
Nevada,  has  left  Nevada  for  Venezuela, 
where  he  has  accepted  a  position  with 
the  Goldfields  of  Venezuela  Corporation. 

August  Chopp  recently  returned  from 
Russia,  where  he  had  been  employed 
as  superintendent  of  several  Far  East 
gold  mines  during  the  past  seven  years. 

A.  M.  Richmond  has  left  his  consult¬ 
ing  practice  at  Vancouver,  B.  C.,  to  ac¬ 
cept  the  position  of  general  manager  of 
Consolidated  Gold  Alluvials  of  British 
Columbia,  Ltd.,  at  Wingdam,  B.  C. 

P.  D.  P.  Hamilton,  vice-president  of 
the  General  Engineering  Company,  Ltd. 
(Canada),  left  New  York  on  July  15 
for  a  two  months’  business  trip  to  Eng¬ 
land  and  the  Continent. 

Harris  Robinson,  until  recently  chief 
engineer  for  Last  Chance  Mining  Com¬ 
pany  at  Fallon,  Nev.,  has  become  general 
manager  of  the  Golden  Age  Mining  Com¬ 
pany  at  Jefferson  City,  Mont. 


Ray  D.  Nolan,  of  Hibbing,  Minn., 
who  has  been  in  charge  of  State  mines 
and  lands  on  the  Mesabi  range,  has 
been  appointed  chief  of  the  division  of 
lands  and  minerals  at  St.  Paul,  Minn. 
He  succeeds  F.  A.  Wildes,  who  has  been 
connected  with  the  division  for  34  years. 
Mr.  Wildes  retires  on  pension. 

William  R.  Chedsey,  after  21  years 
of  service  as  professor  of  mining  at 
the  School  of  Mineral  Industries  at 
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Pennsylvania  State  College,  State  Col¬ 
lege,  Pa.,  becomes  director  of  the 
Missouri  School  of  Mines  and  Metal¬ 
lurgy  at  Rolla,  Mo. 

Harry  B.  Henderson  has  accepted  the 
position  of  mill  superintendent  of  the 
100-ton  cyanide  plant  of  the  Ermont 
mines,  Dillon,  Mont.,  replacing  Louis  C. 
Foltz,  who  recently  resigned. 

H.  E.  McKinstry  returned  to  New 
York  in  July  after  a  short  visit  to  Lon¬ 
don  on  professional  business.  He  has 
left  for  Wallace,  Idaho,  and  expects  to 
spend  the  summer  doing  geological 
work  in  the  West. 

R.  F.  Cuthbert,  formerly  geologist  for 
the  Los  Angeles  County  Flood  Control 
District,  has  left  that  position  and  is 
now  in  charge  of  construction  of  two 
earth  roll  fill  dams  above  Santa  Cruz, 
Calif. 

Charles  V.  Harris,  metallurgist,  until 
recently  with  South  American  Develop¬ 
ment  Company,  at  Portovelo,  Ecuador, 
S.  A.,  has  recently  accepted  a  position 
as  mill  superintendent  for  Cia.  Minera 
Las  Animas,  S.  A.,  operating  near  Ca- 
borca,  Sonora,  Mexico. 

Harrison  Schmitt  and  Lowell  Moon 
have  returned  to  Silver  City,  N.  M., 
from  professional  trips  to  Christmas 
copper  mine,  Christmas,  Ariz.;  Conti¬ 
nental  Chief  mine,  Leadville,  Colo.; 
and  Swansea  mine,  at  Swansea,  Ariz. 


Guy  N.  Bjorge,  general  manager  of 
Homestake  Mining  Company,  Lead, 
S.  D.,  will  be  the  director  of  the  annual 
convention  and  exposition  of  the  West¬ 
ern  Division  of  the  American  Mining 
Congress  to  be  held  in  Salt  Lake  City 
Sept.  7  to  10. 

R.  E.  Legg,  formerly  in  charge  of  the 
Surf  Point  mine  on  Porcher  Island, 
British  Columbia,  has  been  transferred 
by  the  N.  A.  Timmins  Corporation  to 
Outpost  Island,  Northwest  Territories, 
where  he  will  act  as  manager. 

Thomas  Graham,  of  Comox,  Vancover 
Island,  has  been  made  a  life  member  of 
the  Mine  Inspectors’  Association  of 
America,  in  recognition  of  his  veteran 
status  as  a  member  of  that  body,  which 
he  joined  a  quarter  of  a  century  ago. 

A.  B.  Mettivier-Meyer,  formerly  with 
the  Kagera  Mines,  Uganda,  British 
East  Africa,  has  joined  the  staff  of  the 
Billiton  Company  at  The  Hague,  Hol¬ 
land,  and  left  recently  for  Tandjoeng, 
Pinang,  Dutch  East  Indies. 

Nelson  Dickerman  has  been  made 
vice-president  of  the  Amiranian  Oil 
Company  and  Inland  Exploration  Com¬ 
pany,  holding  large  concessions  in  Iran 
and  Afghanistan.  His  address  will  be 
39  Broadway,  New  York  City. 

Kenneth  R.  Neal  has  resigned  as  su¬ 
perintendent  for  the  Atlas  Milling  Com¬ 
pany  at  Picher,  Okla.,  and  will  enter  the 
oil  industry  at  Ada,  Okla.  R.  O.  Gibson, 
formerly  with  the  Cardin  Mining  & 
Milling  Company,  has  taken  his  place. 

Russell  Salter,  recently  mill  superin¬ 
tendent  for  the  Western  Graphite  Com¬ 
pany  at  Lake  Hughes,  Calif.,  has  gone 
to  the  Philippines  as  mill  superintend¬ 
ent  for  Atok  Gold  Mining  Company,  at 
Baguio. 

S.  E.  Stein  sends  information  from 
the  Philippines  that  John  Bendel,  long 
with  Cerro  de  Pasco  Copper  Corporation 
in  the  capacity  of  chief  mechanical  en¬ 
gineer,  is  now  chief  designing  engineer 
for  Southwestern  Engineering  Company 
of  P.  I.,  Inc.,  Manila.  Mr.  Stein  is  man¬ 
ager  of  the  company. 

Dr.  Henry  B.  Kummel,  State  Geologist 
of  New  Jersey  and  director  of  the  de¬ 
partment  of  Conservation  and  Develop¬ 
ment,  retired  on  July  1.  Dr.  Kummel 
has  been  in  the  State’s  service  for  more 
than  40  years.  He  will  continue  as  a 
consulting  geologist  of  the  State.  His 
successor  as  director  of  the  Department 
of  Conservation  and  Development  is 
Charles  P.  Wilber,  State  Forester. 
Meredith  E.  Johnson,  who  has  been  Dr. 
Kummel’s  assistant  geologist,  will  be¬ 
come  State  Geologist. 

A.  E.  Place,  mining  engineer,  who 
was  called  from  Mexico  last  October  to 
take  charge  of  the  operations  of  the 
California  Standard  Gold  Mines  Cor¬ 
poration  at  Jamestown,  Calif.,  com¬ 
pleted  his  work  and  resigned  on  July  1 
as  general  manager  and  vice-president. 
Mr.  Place  expects  to  return  to  Mexico 
in  the  near  future,  where  he  is  develop¬ 
ing  gold  mines  in  western  Durango. 

R.  D.  Longyear,  president  of  the  E.  J. 
Longyear  Company,  has  left  Minneap¬ 
olis,  the  headquarters  of  the  company, 
for  Leadville,  Colo.,  where  he  will 
study  for  the  next  three  weeks  the  geo- 
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lo^jical  results  of  an  exploration  now  be- 
injj  conducted  by  his  company  in  Iowa 
Gulch.  The  drillinjj  has  as  its  object 
the  jtossibility  of  locating  ores  charac¬ 
teristic  of  the  Leadville  area. 

J.  O.  Greenan  writes  from  Bandoeng, 
Java,  that  the  Department  of  Mines 
theru  has  a  model  of  the  volcano  Kloet, 
in  Eastern  Java,  in  which  there  for¬ 
merly  existed  a  fairly  large  crater  lake, 
where  recurrent  volcanic  activity  had 
caused  extensive  mud  Hows  during  the 
last  few  centuries,  with  considerable 
property  damage  and  loss  of  life.  The 
Government  undertook  the  permanent 
drainage  of  this  lake  by  means  of  a 
long  tunnel,  which,  by  means  of  raises 
and  short  tunnels  at  various  upper 
levels,  gradually  drained  the  water  com¬ 
pletely.  Tliere  is  now  a  free  vent  which 
allows  gases  to  escape  constantly  and 
thus  obviates  building  up  of  pressure. 
This  is  the  first  and  only  case,  Mr. 
Greenan  says,  he  knows  of,  of  govern¬ 
mental  control  of  the  activities  of  a 
volcano. 


J.  J.  MacDonald,  consulting  engineer, 
writes  from  the  property  of  the  Nuka- 
laska  Mining  Company,  on  Nuka  Bay, 
70  miles  west  of  Seward  and  1  y_>  miles 
from  tidewater,  that  transportation  is 
by  “tub  boat”  and  that  work  is  possible 
only  seven  months  in  the  year.  Tlie 
mine  has  1,400  ft.  of  tunnel  and  drifts 
and  is  working  a  small,  rich  vein,  12  to 
18  in.  wide,  of  quartz  ore  iu  a  gray- 
wacke  dike  in  slate.  From  15  to  20  men 
are  employed  at  the  mine  and  the  30-ton 
mill.  A  tramway  3,000  ft.  long  connects 
mine  and  mill,  the  mine  being  at  an 
elevation  of  2,000  ft.  Recovery  is  by 
amalgamation,  dotation,  and  table  con¬ 
centration.  Recovery  by  amalgamation 
is  80  per  cent  and  total  recovery  over 
90  per  cent.  Concentrates  are  sent  to 
Tacoma.  “Sponge”  gold  is  marketed 
through  the  bank  to  the  I’^nited  States 
^lint.  Food  and  accommodations  at 
mine  and  mill  are  said  to  be  good,  but 
there  are  “many  land  and  snow  slides 
in  spring.” 


OBITUARY 


Edgar  L.  Newhouse,  Sr.,  former  chair¬ 
man  of  the  board  of  the  American 
Smelting  «!c  Refining  Company,  who  had 


EDGAR  L.  NEWHOUSE,  SR. 


been  identified  with  Guggenheim  inter¬ 
ests  for  nearly  50  years,  died  in  New 
York  City  on  July  13  at  the  age  of  72. 
Mr.  Newhouse  was  born  in  Philadelphia 
on  March  28,  1S65,  the  son  of  Simeon 
H.  and  Juliet  Newhouse.  Completing 
his  courses  in  the  lower  schools,  he  en¬ 
tered  the  School  of  Mines  of  Columbia 
University,  from  which  he  was  gradu¬ 
ated  in  1886.  He  started  work  with 
the  Kansas  City  Smelting  Company,  and 
as  an  independent  assayer  there  made 
his  first  contact  with  the  Guggenheims, 
who  induced  him  in  1886  to  become 
associated  with  the  old  Philadelphia 
Smelter  at  Pueblo,  Colo.,  the  first  smelt¬ 
ing  enterprise  of  the  Guggenheims.  Ad¬ 
vanced  to  the  rank  of  vice  president  in 
1899,  he  .served  in  that  capacity  until 
1920,  when  he  was  elevated  to  the  board 
chairmanship  of  the  American  Smelting 
&  Refining  Company.  He  continued  in 
that  post  until  1928,  when  he  retired. 

Sabino  Yano  y  Gonzales,  who  some 
years  ago  organized  and  became  presi¬ 


dent  of  Cia  Miuera  la  Me.xicana  y 
.\nexas,  S.  A.,  a  gold-silver  property  at 
Guanacevi,  Durango,  died  in  Mexico 
City  on  July  12. 

J.  J.  McEvoy,  one  of  the  founders  of 
Leadville,  Colo.,  and  an  intimate  of  A. 
W.  Tabor,  died  on  July  4,  1937,  at  Santa 
Clara,  Calif.,  aged  84.  Mr.  McEvoy 
played  an  important  part  in  the  develop¬ 
ment  of  both  Leadville  and  Aspen,  fam¬ 
ous  Colorado  mining  camps. 

George  Weir,  for  many  years  general 
manager  of  the  North  Mine,  Broken 
Hill,  who  had  been  living  in  retirement 
in  Melbourne,  died  on  April  25. 

Hartwell  Conder,  who  retired  some 
years  ago  from  the  position  of  Tas¬ 
manian  Government  mining  engineer, 
which  he  had  held  for  many  years,  died 
on  May  25  at  Zeehan,  Tasmania, 
aged  67. 

Harold  W.  Stotesbury,  superintendent 
of  the  Reliance  Mining  Company  at 
Manhattan,  Nev.,  died  in  Los  Angeles 
on  June  21,  at  the  age  of  54.  He  was 
the  son  of  J.  H.  Stotesbury,  prominent 
in  mining  in  Leadville  in  the  80’s,  and 
was  a  graduate  of  the  Colorado  School 
of  Mines  in  the  Class  of  1907.  He  was 
with  the  Tonopah  Mining  Company 
from  1907  to  1919,  during  the  first  part 
of  which  period  he  was  assistant  to  J. 
E.  Spurr  on  geological  work.  Later  he 
did  examination  work  throughout  the 
West  for  several  years.  In  1932  Mr. 
Stotesbury  entered  the  employ  of 
Walter  Haggerty  and  Sam  Harris  at  the 
Cardinal  mine,  at  Bishop,  Calif.,  and 
later  he  went  to  Weepah  for  the  -same 
interests,  there  demonstrating  the  value 
of  the  ore  deposit  as  the  valuable  com¬ 
mercial  potentiality  it  has  since  proved 
to  be.  He  became  superintendent  of 
the  Reliance  property  at  Manhattan  in 
1935  and  had  brought  that  enterprise 
into  successful  operation  at  the  time  of 
his  death. 


W.  P.  Henry,  formerly  for  eighteen 
years  president  of  Central  Eureka  Min¬ 
ing  Company,  at  Sutter  Creek,  Califor¬ 
nia,  died  in  San  Francisco  on  July  15 
at  the  age  of  66. 

Arthur  E.  Seaman,  professor  emeritus 
of  geology  and  mineralogy  at  Michigan 
College  of  Mining  and  Technology,  died 
in  Columbus,  Ohio,  on  .Inly  9.  Professor 
Seaman  was  a  recognized  authority  on 
the  geology  of  the  Lake  Superior  region. 
He  had  been  associated  with  the  Mich¬ 
igan  College  of  Mines,  at  Houghton,  for 
over  49  years  and  had  long  been  a  mem¬ 
ber  of  the  Geological  Society  of 
America. 

Frederick  Gleason  Corning,  mining 
engineer,  and  one  of  the  oldest  mem¬ 
bers  of  the  A.I.M.E.,  died  in  New  York 
on  July  12  at  the  age  of  80.  Mr.  Corn¬ 
ing  was  born  in  Brooklyn,  N.  Y.  in  1857. 
He  received  his  degree  of  M.E.  from 
Freiberg  in  1879.  Returning  to  the 
United  States,  he  took  a  prominent  part 
in  the  develojunent  of  lead  and  silver 
deposits  in  Idaho  and  worked  with  .Tohn 
Hays  Hammond,  with  whom  he  had 
studied  in  Freiberg,  on  Bunker  Hill  & 
Sullivan,  in  Idaho.  He  was  also  inter¬ 
ested  iu  the  North  Star  and  Empire 
mines,  in  Grass  Valley,  California,  and 
Dome  gold  mines,  in  Ontario.  He  made 
important  investigations  in  South  and 
Central  America  half  a  century  or  more 


FREDERICK  GLEASON  CORNING 


ago.  In  later  years  he  was  a  consulting 
mining  engineer,  and  president  of  the 
Exploration  Company,  of  New  York.  In 
1933  he  was  appointed  a  member  of  the 
Departmental  Senate  of  the  School  of 
Mines  of  Columbia  University. 

Dr.  Frederic  Brewster  Loomis,  pro¬ 
fessor  of  paleontology  at  Amherst  Col¬ 
lege,  Amherst,  Mass.,  who  had  been  pro¬ 
fessor  of  geology  at  that  institution  for 
twenty  years,  died  recently  at  Sitka, 
Alaska.  He  was  the  author  of  many 
books  on  scientific  subjects  and  a  mem¬ 
ber  of  many  scientific  societies. 

John  Joseph  Broughall  died  at  Los 
Angeles  on  May  30  as  a  result  of  a  seri¬ 
ous  fall,  causing  concussion  of  the  brain. 
He  was  a  familiar  figure  throughout  the 
United  States  and  Mexico,  particularly 
with  respect  to  table  concentration,  hav¬ 
ing  been  associated  with  the  late  A.  R. 
Wilfley  in  the  introduction  of  the  Wil- 
fley  table. 
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Rapid  Test  for  Sulphur 
in  Roasted  Ore 

The  EdUor: 

ECAUSPj  of  the  inereiiso  in  the 
]>raetiee  of  roasting  gold-silver 
ores  and  concentrates,  I  offer  the 
following  rapid  tests  as  used  by  us  in 
Kalgoorlie,  Western  Australia : 

1.  For  sight  tests  every  hour  or  so,  or 
when  a  furnace  is  more  or  less  irregu¬ 
lar.  Put  about  a  gram  of  ore  or  con¬ 
centrate  into  a  test  tube  a  third  full  of 
caustic,  soda  solution  and  bring  to  boil. 
Let  settle  in  test-tube  rack.  Then  add 
a  couple  of  drops  of  10  per  cent  lead 
acetate.  A  black  coloration  indicates  a 
bad  roast;  brown,  fair;  and  nothing, 
good.  The  shift  boss  or  furnace  man 
can  make  this  test  in  five  minutes. 

2.  For  an  exact  test  for  sulphur  as 
sul|)hide,  u.se  the  following  reagents: 

Iodine:  Weigh  on  a  watch  glass  3.06 
grams  of  pure  resublinied  iodine.  Put 
into  a  liter  flask  and  add  6  grams  of 
pure  KI  and  10  ml.  of  water.  Let  dis¬ 
solve  and  make  up  to  1  liter. 

1  ml.  =r  0.000.1  gram  of  suljduir. 

If  .1  grams  of  ore  or  concentrates  is 
taken,  1  ml.  of  KI  =  0.01  percent  S. 

Starch:  Put  5  grams  in  200  ml.  of  cold 
water  and  heat  to  boiling  until  dis¬ 
solved.  Dilute  with  cold  water  to  1 
liter  and  add  10  grams  of  crystallized 
zinc  chloride.  (The  ZnClg  may  be  omit¬ 
ted  if  not  available.)  Let  settle. 

The  sample  of  roasted  ore  is  boiled 
three  minutes  or  so  in  10  per  cent  caus¬ 
tic  soda  solution.  Let  settle  and  then 
titrate  the  clear  liquid  with  the  iodine 
solution,  adding  some  of  the  starch  solu¬ 
tion.  A  faint  blue  indicates  the  end 
point.  M.  W.  VON”  Bernewitz 
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Mining  Practice,  1936 
Ring  Drilling  in  Sublevel  Sloping 

The  Editor: 

HE  ARTICLE  titled  “Mining 
Practice,”  by  Professor  W.  G. 
McBride,  in  your  issue  of  Febru¬ 
ary,  1937,  was  read  by  me  with  interest, 
and  I  would  like  to  offer  comment  on  it, 
with  particular  reference  to  remarks  on 
the  development  of  ring  drilling  for 
breaking  ore  in  sublevel  slopes  at  Xo- 
randa  Mines,  Ltd. 

In  1932,  Mount  Isa  Mines,  Ltd.,  . 
Mount  Isa,  Queensland,  Australia,  de¬ 
veloped  sublevel  sloping  plans  that  in¬ 
cluded  a  system  of  ring  drilling  along 
sublevels,  or  “centre-headings,”  as  we 
term  them,  and  has  successfully  applied 
this  system  for  the  past  several  years. 
A  description  of  mining  methods  and 
practices  at  Mount  Isa  is  being  pub¬ 
lished  as  a  bulletin  by  the  United  States 
Bureau  of  Mines,  and  it  gives  full  de¬ 
tails  of  our  ring  drilling  and  blasting. 
The  idea  of  enlarging  a  heading  to 
specific  limits  by  drilling  a  standard 
p.attern,  or  ring  of  holes,  and  blasting 
them  simultaneously,  originated,  I  be¬ 
lieve,  with  railway  tunnel  contractors. 

During  November,  1934,  I  had  the 
])leasnre  of  visiting  Xoranda  Mines,  at 


which  time  I  discussed  with  Mr.  Hender¬ 
son,  mine  superintendent,  the  company’s 
sublevel  system  as  compared  to  the 
Mount  Isa  system,  including  ring  drill¬ 
ing  and  blasting  compared  to  slashing 
and  benching.  I  cannot  help  but  feel 
this  discussion  had  some  bearing  on 
Xoranda’s  present  developments  in  ring 
drilling.  Mount  Isa  j)r:ictice  does  not 
include  the  use  of  sectional  steel  as  em¬ 
ployed  at  Norand.a. 


possible  for  him  to  buy  or  borrow  any 
sort  of  pump,  he  proceeded  to  build  one 
from  the  materials  available.  In  this 
particular  case  practically  the  entire 
machine  was  built  of  wood  and  con¬ 
structed  with  the  simple  tools  which 
the  mechanic  had  on  hand. 

As  can  be  seen  in  the  photos,  the  ma¬ 
chine  is  essentially  a  wooden  box  di¬ 
vided  into  three  compartments,  one  for 
intake  chamber,  one  for  the  piston  to 
operate  in,  and  one  for  an  outlet  cham¬ 
ber.  The  only  metal  used,  aside  from 
the  rods  for  the  handle  and  its  connec¬ 
tion  to  the  piston,  is  a  piece  of  3-in.  pipe 
for  a  cylinder  and  two  pipe  flanges  for 
connections  to  suction  and  discharge 
lines.  Small  iron  braces  are  used  at 
the  corners  of  the  box  to  reinforce  the 
joints. 

The  piston  itself  is  made  of  a  piece 
of  wood  turned  down  on  a  homemade 
lathe,  which,  in  turn,  was  made  of 
wood  and  powered  by  the  hands  of  the 
women  and  children  of  the  family. 
Even  the  wheels  of  the  lathe  on  which 
the  rawhide  drive  belt  operate  are  built 
up  of  wooden  segments.  The  valves. 


,  In  the  interest  of  accuracy  on  matters 
ojf  general  importance  to  tlie  mining 
profession,  I  wish  to  correct  the  impres¬ 
sion  that  may  have  been  given  by  Pro¬ 
fessor  McBride’s  article  that  the  i)resent 
modification  of  Noranda’s  sublevel  .stope 
drilling  method  is  an  entirely  new 
development. 

Mount  Im,  Queensland,  V.  I.  ^Ian'N’ 
Australia.  Mine  Superintendent 

Mount  Isa  Mines,  Ltd. 


and  then  forced  up  through  the  upper 
compartment  into  the  discharge  line. 

The  pump  was  not  in  operation  at  the 
time  of  my  visit,  which  was  in  the  mid¬ 
dle  of  the  “dry  season,”  but  I  was  told 
that  several  of  the  prospect  pits  in  the 
neighborhood  has  been  unwatered  to  a 
depth  of  twelve  to  fifteen  feet  by  the 
outfit.  The  entire  idea  was  developed 
by  the  man  who  built  the  pump  and 
was  based  on  one  he  had  once  seen  op¬ 
erating  in  the  old  Butters  Divisadero 
mine  years  ago. 

When  looking  at  the  machine  I  won¬ 
dered  how  some  of  our  nunlern  day 
mechanics  would  have  met  the  situation 
under  the  same  conditions.  Frankly. 
I  am  somewhat  skeptical  as  to  what  the 
results  would  have  been,  with  nothing 
but  wood  at  hand  and  no  money  with 
which  to  buy  parts. 

Incidentally,  the  builder  and  his  wife 
were  quite  worried  over  the  debts  they 
had  contracted  during  the  past  year, 
which  amounted  to  something  around 
seven  dollars.  It  appears  that  some 
people  still  p.ay  attention  to  deficits. 

Los  Anpeles.  Calif.  Roswell  W.  Proi-tt 


T  T  T 

Native  Ingenuity  Solves  a  Pumping  Problem 

The  Editor: 

N  ONE  OF  MY  RECENT 
TRIPS  into  the  back  country  of 
El  Salvador,  Central  America,  I 
came  across  an  examjde  of  native  in¬ 
genuity  which  I  thought  worthy  of  a 
snapshot  and  this  brief  description. 

What  particularly  im{)ressed  me  was 
the  cleverness  of  the  uneducated  native 
when  confronted  by  a  rather  common 
operating  problem ;  namely,  the  unwater¬ 
ing  of  flooded  mine  workings. 

When  the  customary  bailing  procedure 
proved  unsatisfactory,  and  it  was  im- 


This  wooden  pumping  device  i*  a  sample  of  native  ingenuity  in  El  Salvador 


which  are  shown  propj)ed  open  in  the 
jticture,  are  jdeces  of  leather  from  old 
shoes  weighted  with  scrap  iron.  They 
0[)erate  on  a  simple  “flap’’  principle. 
The  operating  handle  merely  rests  in 
a  shallow  hole  in  the  2-in.  plank  on 
which  the  entire  machine  is  mounted. 
One  end  of  the  box  is  removable  for 
repair  purposes,  as  can  be  seen. 

In  its  o[)eration,  the  machine  follows 
that  of  the  common  piston  pump,  with 
water  drawn  through  the  inlet  cham¬ 
ber  on  the  back  stroke  of  the  piston 
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NEW  BOOKS 


Social  Security  in  America.  Puh- 
lished  for  the  Committee  on  Economic 
Security  hy  the  Social  Security  Board, 
Washington,  D.  C.  Pp.  592.  Paper 
cover.  Price,  75c.  Social  Security 
Board  Publication  No.  20.  Available 
at  Government  Printing  Office. 

This  is  “the  factual  background  of 
the  Social  Security  Act  as  sum¬ 
marized  from  staff  reports  to  the 
Committee  on  Economic  Security.”  Part 
I  includes  a  summary  of  foreign  expe¬ 
rience  with  various  types  of  employment 
insurance,  and  data  regarding  the  United 
States,  including  estimates  of  unemploy¬ 
ment,  an  actuarial  study  of  costs,  and 
a  discussion  of  various  phases  of  stand¬ 
ards  for  classification,  compensation,  and 
administrative  procedure.  Part  II  re¬ 
lates  to  old-age  security  problems.  Part 
III  to  child  problems.  Part  IV  to  pro¬ 
visions  for  the  blind,  and  Part  V  to  Pub¬ 
lic  Health  Service  projects.  Although 
essentially  a  defense  of  the  policy  as 
fixed  under  the  Social  Security  Act,  there 
are  included  large  masses  of  pertinent 
information  which  make  the  volume  a 
valuable  reference  work  for  all  execu¬ 
tives  and  engineers  concerned  with  per¬ 
sonnel  questions. 


Essentials  of  Engineering  Astron¬ 
omy.  Jerry  H.  Service.  Prentiss- 
Hall,  Inc.,  New  York,  N.  ¥.  Pp.  167. 
Price  $2.50. 

Mr.  service  has  written  primar¬ 
ily  for  engineers,  geologists,  and 
surveyors  who  may  need  to  locate 
accurately  any  point  or  to  map  accur¬ 
ately  any  sizable  area,  using  only  the 
usual  surveying  instruments — transit, 
tape,  and  a  good  watch.  The  book  should 
be  of  special  interest  to  all  engineers 
who  are  likely  to  work  in  unexplored 
territory;  also  to  mariners  and  aviators. 

The  work  completely  covers  its  subject, 
is  well  arranged,  and  is  presented  in  re¬ 
markably  readable  form  and  style.  It  is 
divided  into  “Fundamentals”  and  “Prac¬ 
tice.”  The  first  half  gives  a  clear  de¬ 
scription  and  easily  visualized  compari¬ 
son  of  the  solar  system,  stellar  systems, 
the  celestial  sphere,  time,  and  the  rela¬ 
tions  between  the  various  systems  of 
measurement.  Diagrammatic  illustra¬ 
tions,  scattered  throughout  the  text,  are 
particularly  well  conceived  and  unusual¬ 
ly  intelligible  and  instructive.  A  sum¬ 
mary  of  spherical  trigonometry  is  pre¬ 
sented,  equations  are  stated,  and  work¬ 
ing  formulas  are  derived.  Frequent  ex¬ 
amples  and  simple  problems  greatly  facil¬ 
itate  visualizing  and  understanding  both 
theoretical  concepts  and  practical  steps. 
The  second  half,  “Practice,”  presents 


in  detail  the  routine  followed  in  making 
observations  and  gives  simplified  forms 
for  recording  and  computing.  A  chapter 
is  devoted  to  star  identification.  Prob¬ 
lems  are  worked  out  to  illustrate  the 
methods  given  to  determine  latitude, 
longitude,  and  azimuth.  The  chapter 
covering  the  use  of  the  sextant,  both  at 
sea  and  in  engineering  observations,  is 
especially  interesting.  The  sextant,  being 
extremely  portable,  is  particularly  adapt¬ 
ed  to  reconnaissance  work  on  land. 

The  engineering  student  will  find  that 
“Essentials  of  Engineering  Astronomy” 
will  give  him  a  clear  concept  of  relations 
that  are  often  extremely  vague.  It  will 
supplement  and  give  him  much  more 
than  the  usual  textbook.  The  volume 
should  prove  almost  invaluable  to  the 
practicing  field  engineer,  as  it  conven¬ 
iently  contains  under  one  cover  all  his 
requirements  on  astronomies  when  sup¬ 
plemented  by  his  usual  field  tables  and 
a  nautical  almanac. 

Howard  R.  Ward. 

Sources  of  Current  Trade  Statistics. 
Market  Research  Series,  No.  13.  Bu¬ 
reau  of  Foreign  and  Domestic  Com¬ 
merce,  Washington,  D.  C.  Pp.  54. 
Price  25c. 

This  is  a  source  book  listing  40 
governmental  and  200  non-govern¬ 
mental  agencies  publishing  daily, 
weekly,  monthly,  or  quarterly  trade  sta¬ 
tistics.  Approximately  3,000  statistical 
series  are  listed,  with  names  and  ad¬ 
dresses  of  the  compiling  agencies.  All 
information  has  been  arranged  to  enable 
users  of  statistical  data  to  know  instant¬ 
ly  what  is  currently  available  and  where 
it  may  be  found.  As  a  basic  source 
reference  the  report  is  valuable  to  busi¬ 
ness  firms,  trade  associations,  research 
agencies,  economists,  and  others  inter¬ 
ested  in  current  business  and  economic 
developments. 

How  PROFIT.VBLE  IS  BiG  BUSINESS? 
Published  by  the  Twentieth  Century 
Fund,  330  West  42d  St.,  New  York 
City.  Pp.  201.  Price  $2. 

A  SPECIAL  COMMITTEE  of  the 
Twentieth  Century  Fund — Ralph 
E.  Flanders,  A.  A.  Berle,  Jr., 
William  J.  Donovan,  Dexter  M.  Keezer, 
Harry  W.  Laidler,  and  Laurence  H. 
Sloan — presents  in  this  volume  an  analy¬ 
sis  of  corporation  profits,  the  result  of  a 
two  years’  study.  Its  conclusions  indi¬ 
cate  that  (1)  “Big  Business”  cannot  be 
definitely  classified ;  size  connotes  neither 
sure  success  nor  certain  failure.  (2) 
Large  corporations  are  sounder  and  more 
profitable  than  those  of  smaller  capital¬ 


ization.  (3)  Small  corporations,  when 
profitable,  are  more  so  in  relation  to  their 
capitalization  than  large  ones;  and  when 
small  companies  lose  money  they  lose 
more,  comparatively,  than  do  large  ones. 
(4)  Gains  and  losses  vary  with  types 
and  classes. 

The  work  is  the  second  of  three  studies 
designed  to  summarize  the  results  of  re¬ 
search  into  the  structure,  methods,  and 
influence  of  so-called  Big  Business.  The 
first  volume,  “Big  Business — Its  Growth 
and  Its  Place,”  was  published  in  Febru¬ 
ary  of  this  year.  (E.  4"  March, 

1937,  p.  162).  “How  Profitable  Is  Big 
Business”  has  just  appeared,  and  the 
final  report,  “Big  Business  Salaries,” 
now  in  preparation,  will  be  ready  toward 
the  end  of  1937.  Twentieth  Century 
Fund  was  founded  by  Edward  A.  Filene. 
The  current  volume  of  the  three  reports 
is  edited  by  Alfred  L.  Bernheim. 


In  connection  with  the  review  of  S.  J. 
Truscott’s  book  “Mine  Economics,” 
w'hich  appeared  in  the  June  issue  on 
page  322,  the  price  was  given  as  31s. 
It  should  have  been  21s. 


PUBLICATIONS 

RECEIVED 

4-  British  Columbia.  Annual  Report  of 
Minister  of  Mines  for  1936.  In  7  parts: 
A,  Review  of  the  Mining  Industry.  B, 
Northwestern  District.  C,  Northeastern 
District.  D,  Southern  and  Central  Dis¬ 
tricts.  E,  Eastern  District.  F,  Western 
District,  and  G,  Inspection  of  Mines. 

-f  Mining  and  Milling  Methods  and  Costs 
at  Golden  Messenger  Mine  of  United 
Gold  Mines  Corporation,  York,  Mont.  By 
S.  H.  Lorain.  Information  Circular  6947, 
U.  S.  Bureau  of  Mines,  Washington, 

D.  C.  Pp.  14. 

■f  Recovery  of  Potash  from  Tailing  of  a 
Porphyry  Copper  Property.  By  G.  L. 
Oldright,  Vergil  Miller,  Horst  Sieg,  W. 

E.  Keck,  and  F.  K.  Shelton.  R.  I.  3349, 
U.  S.  Bureau  of  Mines,  Washington, 

D.  C.  Pp.  17. 

-f  Transvaal  Chamber  of  Mines.  Forty- 
seventh  Annual  Report,  year  1936.  Post 
Office  Box  809,  Johannesburg,  South 
Africa. 

■4  Magnetic  Roasting  of  Iron  Ore.  By 

E.  W.  Davis,  Bulletin  13,  University  of 
Minnesota.  Mines  Experiment  Station, 
Minneapolis.  Pp.  90. 

4-  Structural  Materials  of  the  T.  V.  A. 
Region.  Limestone,  Marble,  Sandstone, 
Crushed  Stone,  Sand  Gravel,  Cement, 
Lime,  Gypsum.  Bulletin  No.  6,  Division 
of  Geology,  Tennessee  Valley  Authority, 
Knoxville,  Tenn.  Pp.  25. 

4-  The  Mineral  Position  of  the  British 
Empire.  Mineral  Resources  Department 
of  the  Imperial  Institute,  South  Kensing¬ 
ton,  London,  S.  W.  7.  A  comprehensive 
survey  of  the  mineral  deposits  and  min¬ 
ing  industries  in  each  Empire,  compar¬ 
ing  conditions  in  1929  and  1935.  Price 
4s. 
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dredges  required  development  of  a  unit 
considerably  lower  in  height  than  the 
standard  machine.  This  effort  resulted 
in  the  design  shown,  in  the  accompanying 
halftone  cut.  Though  the  outward  ap¬ 
pearance  of  the  new  machine  differs  lit¬ 
tle  from  the  standard  unit,  it  is  nearly 
12  in.  lower  in  height  and  contains  a 
drive  mechanism  of  novel  design.  As 
shown,  the  machine  is  built  in  two-cell 
units,  and  the  two  hutches  of  each  unit 
are  mounted  in  balance  on  a  walking 
beam,  which  in  turn  is  actuated  by  an 
eccentric  on  the  drive  shaft.  Because 
of  the  balanced  condition,  the  jig  oper¬ 
ates  w’ith  less  power,  and  little  or  no 
trouble  is  experienced  with  the  eccen¬ 
tric.  An  installation  of  these  new 
jigs  is  now  being  made  on  one  of  the 
gold  placer  dredges  of  the  Warren 
Dredging  Company  at  Warren,  Idaho. 
The  ten  jigs  of  the  balanced  type  in¬ 
stalled  on  the  2J-cu.ft.  gold  placer 
dredge  of  Fisher  and  Baumhoff  near 
Centerville,  Idaho,  some  months  ago  are 
said  to  give  good  results. 


Portable  Power  for 
Portable  Tools 

THE  LACK  of  the  usual  central-sta¬ 
tion  electric-current  supply  is  no  longer 
a  hindrance  to  the  use  of  Black  &  Decker 
portable  electric  tools,  made  at  Tow- 
son,  Md.  The  accompanying  illustra¬ 
tion  shows  a  Black  &  Decker  3 -in.  heavy- 
duty  drill  being  operated  from  a  porta- 


Improved  Pulsator  Valve  and  Jig  Drive 


PAN-AMERICAN  Engineering  Com-  the  diaphragm  and  a  better  action  on 

pany,  820  Parker  St.,  Berkeley,  Calif.,  the  jig  bed. 

announces  a  new  valve  for  the  pulsating  To  make  possible  installation  of  the 
jig  and  an  improved  drive  mechanism  placer  type  jig  on  small  gold  placer 

for  the  placer  type  jig,  both  manufac¬ 
tured  by  the  company.  The  pulsating 
jig  consists  of  a  hutch  and  grids,  all  of 
welded  steel  with  the  grids  detachable, 
and  a  sturdy  pulsator  which  gently  agi¬ 
tates  the  pulp  that  gradually  builds 
up  on  the  shot  bed  above  the  grid. 

Standard  construction  of  the  pulsator 
or  valve  incorporated  a  sturdy  cast- 
iron  body  containing  a  rubber  valve  and 
a  flat,  flexible  rubber  diaphragm  rigidly 
fastened  one  below  the  other  to  a 
common  valve  stem  with  a  light  alloy 
spacer  between.  W'hen  water  under 
pressure  is  admitted  to  the  pulsator 
between  the  valve  and  the  diaphragm, 
the  latter  first  bulges  upward  until  the 
tension  in  the  valve  is  sufficient  to  lift 
it  off  its  seat.  This  sudden  snapping 
open  of  the  valve  permits  the  water  to 
escape  around  the  valve  and  into  the 
hutch  of  the  jig.  The  escapement  of 
the  water  partly  relieves  the  pressure 
on  the  diaphragm  and  the  valve  then 
snaps  shut.  This  action  is  repeated 
at  a  high  frequency,  thus  giving  a  pul¬ 
sating  flow  through  the  screen  and  bed. 

Moving  of  the  valve  obviously  necessi¬ 
tates  considerable  stretching  of  the  flat 
diaphragm.  By  using  the  rolled  type 
diaphragm  as  shown  in  the  line  cut, 
much  of  this  stretching  has  been  elimi¬ 
nated,  with  consequent  longer  life  for 


VoAre  scretv- 


■Spring  guide 


Spring  yoke 


ble,  gasoline-driven  electric  generator 
made  by  the  Homelite  Corporation,  Port 
Chester,  N.  Y.  The  unit  is  equipped 
with  a  universal  motor,  so  built  as  to 
operate  on  either  alternating  or  direct 
current.  The  special  design  of  these 
motors  permits  their  use  on  a  portable 
electric  generator  as  well  as  on  the 
large  central-station  supply  lines. 
Though  the  current  supply  in  this  case 
is  really  a  miniature,  the  Black  & 
Decker  motor  is  said  to  deliver  the 
same  powerful  action  to  the  tool  as 
though  it  were  operating  from  a  central- 
station  supply  line.  Drilling,  hammer¬ 
ing,  grinding,  sanding,  and  sawing  are 
only  a  few  of  the  jobs  that  can  now 
be  done  ‘‘on  location.” 


Diaphragm 

('washer 
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new  luouiitiiifj  from  the  standard  Hendv 
mine  car  wheel  assembly,  which  has 
roller  bearings  in  the  axle  sleeves.  In 
the  new  mounting  the  bearings  in  the 
wheel  are  sealed  against  grit  and  mine 
water  with  a  specal  watertight  seal  on 
the  inner  side,  and  a  gasket-sealed  dust 
caj)  on  the  hub,  as  shown  in  the  accom¬ 
panying  line  cut. 

The  sealed  bearings  are  an  exclusive 
feature,  which,  besides  barring  corrosive 
matter  from  bearing  surfaces,  retain  the 
lubricant  in  its  large  reservoir,  thus  re¬ 
ducing  lubricating  costs  and  lubricating 
frequency  to  a  minimum.  In  addition 
it  is  said  that  the  new  wheel  mounting 
makes  an  easier  running  car,  with  long 
operating  life,  giving  low-cost  service. 
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A  NEW  FASTENER  lor  joining  "C"  section  V-belts  of  fabric-core,  cross-weave 
construction  is  announced  by  the  Flexible  Steel  Lacing  Company,  of  Chicago. 
The  fastener  makes  practicable  the  installation,  shortening,  or  replacement  of  V-belts 
on  the  job  without  delays  or  the  necessity  of  tearing  down  expensive  installations 
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New  Sand  Pump 


WIDE  ADAPTABILITY,  rclitibility, 
and  simple  construction,  coupled  with 
low-cost  instiillation  and  nminteiiiince, 
tire  fetitures  s:iid  to  clmnicterize  the 
new  s.and  pumj)  developed  recently  by 
the  Victor  Etiuipment  Comptiny,  Kim- 
Itall-Krogh  Pump  Division,  SII  oO  Fol¬ 
som  St.,  Stin  Fiiincisco.  The  new  unit, 
known  ;is  Model  100,  offers  small  ciipac- 
ity,  moderiite  heads,  and  is  designed 
to  handle  mill  tailings,  .sands  and  other 
tine  gritty  material.  Each  pump  is  fit¬ 
ted  with  the  Kimball  Ivrogh  wear  take- 
up.  The  oversize  shaft  is  of  carbon 
steel  and  threaded  both  into  the  im- 
])eller  .and  on  the  opposite  end  to  per¬ 
mit  adjustment  for  wear. 

As  known,  the  principal  wear  oc¬ 
curs  on  the  h.ard-metal  wear  nozzle  and 


Welded  bodies,  welded  frames,  and  spe¬ 
cial  alloy  gray-iron  wheels  continue  to 
be  sj)ecifications  of  all  Hendy  mine  cars 
for  dumj)ing  end-or-side,  side  only,  or  in 
tiples.  Cars  for  dumping  at  end  or 
either  side,  with  lever  or  automatic  door- 
latch  release,  balancing  hinge  and  grease 
packed,  grit-sealed  turntable,  are  now 
av.ailable  in  stock  sizes  of  Id-  and  20- 
cu.ft.  capacity. 


New  Wheel  Mounting 


•TOSIIFA  HEXDY  Iron  Works,  Sunny¬ 
vale,  Calif.,  announce  the  completion  of 
an  alternate  wheel  mounting,  newly  de¬ 
signed,  and  now  available  on  request  for 
.all  models  of  mine  cars  manufactured  by 
the  company.  Timken  tapered  roller 
bearings  in  the  wheels  distinguish  the 


impeller  hub,  the  grailually  increasing 
cle.arance  resulting  in  a  corresponding 
decrease  in  ])ump  capacity.  This  diffi¬ 
culty  is  s.aid  to  be  (juickly  overcome 
by  adjusting  the  wear  take-up  at  the 
drive  end  of  the  shaft.  The  wear  noz¬ 
zle  .and  impeller  can  be  removed  and 
replaced  without  fir.st  dis.asseuil)liug  the 


THREE-TON  RUTH-DIESEL  mine  locomotive  monufactured  by  the  Ruth  Company, 
Denver,  Colo.,  for  underground  haulage  at  Baguio  Gold  Mining  Company,  Philip¬ 
pine  Island*.  Over-all  dimensions:  32  in.  wide,  4  it.  6  in.  high,  9  ft.  long,  for 
tS-gage  track;  38-hp.  Buda  M.A.N.  engine  with  Excello  injection  pumps  and  24-volt 
Leece  Neville  starting  and  generating  system.  Draw-bar  pull  2,000  lb.  Four 
speeds,  either  direction 


j»uiii|)  or  bearinjf  assiMiihly  by  simply 
removing  the  suction  flange.  The  pum[» 
ease  is  of  cast  iroii  with  thick  walls 
to  assure  maximum  wear,  ami  the  im¬ 
peller  ami  wear  nozzle  are  made  from 
chrome-nickel  steel.  A  rubber-lined 
bearing  and  an  iron  lantern  ring  are 
incorporated  in  the  design  of  the  stuff¬ 
ing  box.  To  protect  the  shaft  and 
bearings  a  small  cpmntity  of  water  or 
solution  is  supplied  to  the  lantern  ring 
at  a  pressure  etpial  to  that  of  the  dis¬ 
charge  head.  The  main  bearings  are 
of  the  ring  oiling  type,  each  containing 
two  oil  rings.  Pum[)  base  and  bearing 
case  are  cast  in  one  piece,  and  the 
]>ump  body  proper,  held  to  the  bearing 
housing  by  a  split  clam[),  can  be  turned 
to  any  position  of  discharge.  The  new 
pumi)  is  made  in  sizes  up  to  2S  in. 


New  Hard-Boiled  Hat 


Dorr  Company  Opens  New  Westport  Mill 


CLAIMING  that  the  new  models  weigh 
10  per  cent  less  than  any  other  hat  on 
the  market,  E.  I).  Bullard  Company,  27~> 
Eighth  St.,  San  Francisco,  announces  a 
jiew  line  of  hard-boiled  hats  which  they 
call  ‘‘Tuff-Nuts,”  made  in  three  models. 
The  hat  is  molded  in  a  single-piece 
crown  that  is  flared  at  the  base  to 
form  the  brim.  Both  increased  pro¬ 
tection  and  greater  comfort  are  said 
to  be  assured  through  the  resiliency  and 
flexibility  of  the  crown.  It  is  non-rigid, 
and  non-brittle,  and  is  said  not  to  crack 
under  the  impact  of  blows.  Good  ven¬ 
tilation  is  said  to  be  provided  by  allow¬ 
ing  air  space  tlnit  runs  completelv 


JULY  TIIIKTIETII  marked  the  official 
opening  of  the  new  research  laboratories 
of  the  Dorr  Company  near  West^jort, 
Conn.  About  “200  members  of  the  en¬ 
gineering  jtrofession  attended  the  in¬ 
formal  housewarming.  The  plant, 
known  as  The  Westport  Mill,  was  erected 
on  the  foundations  of  an  old  grist  mill 
built  shortly  after  the  Revolution. 

The  location,  on  the  Saugatuck  River 
about  two  miles  from  Westport,  affords 
ideal  conditions  for  a  research  plant, 
with  quiet,  ])eaceful  surroundings  in  the 
country  in  contrast  with  the  noise  and 
distractions  of  the  city.  Members  of 
the  staff  live  within  a  mile  or  two  of 
the  mill  and  Mr.  Dorr  also  has  a  coun¬ 
try  home  near  by.  Fifty  acres  of 
wooded  and  farm  land  have  been 
acquired  to  insure  against  the  intru¬ 
sion  of  other  commercial  establishments. 
The  accompanying  view  is  across  the 
mill  pond,  and  shows  a  structure  of 
local  gray  stone  retaining  much  of  the 
appearance  of  the  original  grist  mill. 
The  headgate  and  tailrace  of  the  old 
mill  are  used  for  large-scale  hydraulic 
studies. 

The  building  contains  numerous  lab¬ 
oratories  completely  equipped  for  chem¬ 
ical  and  metallurgical  research,  and  for 
ore-testing  on  a  scale  up  to  50  tons 
per  day.  A  reference  library  and  a 
machine  shop  are  helpful  aids  to  the 
research  staff.  Before  the  burning  of 
the  old  mill,  and  afterward  in  other 
buildings  on  the  property,  important 
scientific  work  was  carried  on.  Re¬ 
cently  gold  ores  from  Australia  and 
South  Africa,  paper  pulp  from  Georgia, 
turbid  water  from  Missouri,  chemical 
pigments  from  New  Jersey,  petroleum 
residues  from  Texas,  and  even  river 
silt  from  Arizona,  have  been  tested  at 
Westport,  as  a  basis  for  plant  design. 


Walter  L.  Penick,  formerly  Western 
manager  for  the  Hardinge  Company, 
has  joined  the  organization  of  the  West¬ 
ern  Precipitation  Corporation  of  Los 
Angeles. 

General  Cable  Corporation  announces 
the  appointment  of  R.  S.  Hopkins  as 
manager  of  the  New  York  sales  office, 

205  East  42d  St. 

Joshua  Hendy  Iron  Works  announce 
the  appointment  of  Malcolm  H.  Carpen¬ 
ter  as  sales  manager,  with  offices  at 

206  Sansome  St.,  San  Francisco. 

International  Mining  Corporation 
announces  that  on  and  after  Aug.  4, 
1937,  the  office  of  its  exploration  de¬ 
partment,  heretofore  at  29  Broadway, 
New  Y'ork,  N.  Y.,  will  be  located  at  630 
Fifth  Ave.,  New  York,  N.  Y. 


BULLETINS 


Constant- Weight  Feeder.  .Jeffrey  Manu¬ 
facturing  Co.,  Columbus,  Ohio.  Bulletin 
64-t  describes  an«i  liiusirates  tne  Waytrol 
constant-weight  feeder.  Pp.  8. 

Horizontal  Screen.  Robins  Conveying 
Belt  Co.,  15  Park  Row,  New  York,  N.  Y. 
Bulletin  99  describes  the  manufacturer’s 
horizontal  elliptical  stroke  screen.  Pp.  3. 

Handbook  on  Contour  Sawing.  Conti¬ 
nental  Machine  Specialties  Co.,  1301  Wash¬ 
ington  Ave.,  South,  Minneapolis,  Minn.  A 
thumb-indexed  book  on  the  new  process 
of  metal  cutting  known  as  contour  sawing. 
Pp.  loV.  Pr,te  $1. 

Flotation  Machines.  Denver  F^auipment 
Co.,  Denver,  Colo.  Bulletin  FL  6  describes 
and  illustrates  the  important  features  of 
the  Denver  Staixiardized  Flotation  Ma¬ 
chine.  Several  tables  list  the  capacities  of 
the  various  machine  sizes,  cell  character¬ 
istics.  dimensions,  prices,  and  weights. 
Pp.  12. 

Centrifugal  Pumps.  Fairbanks.  Morse  & 
Co..  900  South  Wabash  Ave..  Chicago.  Ill. 
Bulletin  5S14F  describes  that  company's 
ball-bearing  centrifugal  fire  pumps:  pp.  5. 
Bulletin  6150  lists  operating  principles  and 
performance  of  the  company’s  Simplex 
self-oiling  power  pumps:  pp.  5.  Bulletin 
.5870  describes  pumps  built  for  high  speeds 
against  heads  up  to  245  ft. :  pp.  3.  Bulle¬ 
tin  6185  describes  duplex  self-oiling  pumps; 
pp.  6.  Bulletin  1600  describes  the  com¬ 
pany's  line  of  polyphase  wound-rotor  or 
slip-ring,  ball-bearing  induction  motors: 
pp.  .3. 

•D.vnamite.  A  bulletin  of  information  by 
the  Institute  of  Makers  of  Explosives.  10:t 
Park  Ave..  New  York  City.  The  bulletin 
gives  the  characteristics  of  dynamite  and 
purposes  for  use.  A  handy  paper  used  as 
a  reference  giving  statistics  on  quantity 
of  explosives  used  exclusively  in  non- 
ferrous  milling  industry.  Pp.  11. 


around  the  head  between  the  sweatband 
and  the  crown.  A  feature  of  the  new 
hat  is  the  plastic  sweatband,  made  from 
a  transparent  material  that  the  manu¬ 
facturers  say  is  cool  to  the  feel,  self¬ 
shaping  to  the  head  and  will  not  absorb 
either  perspiration  or  dirt.  By  merely 
wiping  the  band  it  may  be  thoroughly 
dried  and  completely  cleaned.  The  band 
is  held  in  the  hat  with  four  snap  fas¬ 
teners  and  may  be  removed  or  replaced 
in  a  few  seconds.  Of  interest  to  or¬ 
ganizations  stocking  hats  for  issuance 
to  workmen  is  the  claim  that  Tuff- 
Nuts  will  cut  the  required  stock  invest¬ 
ment  in  half.  This  is  accomplished  by 
placing  sweatbands  of  more  than  one 
size  in  the  same  crown,  which  is  made 
possible  by  snapping  the  plastic  sweat¬ 
band  into  the  crown. 

Three  models  are  offered:  the  Shorty, 
with  short  brims,  front  and  back ;  the 
Drifter,  with  short  front  and  side  brim 
:uid  Avide  back  brim ;  and  the  Cap.  All 
models  are  finished  in  an  attractive  and 
Aveather-resistant  olive  green. 


Harlowe  Hardinge,  vice-president 
and  general  manager,  Hardinge,  Inc., 
has  returned  to  the  home  office  in  Y'ork, 
Pa.,  after  tAvo  months’  A’isit  to  Western 
mining  states.  On  his  return  he  an¬ 
nounced  the  appointment  of  J.  J.  Sut¬ 
ton  to  represent  the  company  in  the 
Philippine  Islands,  -\fter  -\ug.  15  Mr. 
Sutton  Avill  make  his  headquarters  at 
the  Bay  Yieiv  Hotel,  Manila,  until 
a  permanent  office  is  established. 
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MONTHLY  COMMENT  •  DAILY  AND  AVERAGE  MONTHLY 


Summary  of  the 

MARKETS 


Buying  of  non-ferrous  metals  im¬ 
proved  appreciably  during  July. 
The  expansion  in  buying  resulted 
from  increased  confidence  in  the  stability 
of  prices,  more  encouraging  labor  news, 
and  a  resumption  of  the  upward  trend 
in  general  business  after  a  rather  brief 
seasonal  recession  in  activity.  Buyers 
seemed  anxious  to  take  on  forward 
metal  in  quantity. 

The  E.4M.J.  index  of  non-ferrous 
metal  prices  for  July  was  93.82,  which 
compares  with  93.21  in  the  preceding 
month.  The  moderate  uplift  reflected 


an  advance  in  zinc  and  tin  quotations. 

Domestic  sales  of  copper  for  July 
amounted  to  62,297  tons,  against  35,395 
tons  in  June.  Sales  in  the  first  seven 
months  of  1937  averaged  50,000  tons 
monthly,  or  at  least  30,000  tons  monthly 
below  estimated  actual  consumption  of 
the  metal.  Some  consumers  have  re¬ 
duced  their  inventories  to  the  extent 
that  they  are  now  buying  on  what  may 
be  described  as  a  normal  basis.  So- 
called  unfilled  orders  for  copper  are  still 
large,  but  unevenly  distributed. 

It  is  known  that  foreign  producers 


will  regulate  production  as  soon  as  stocks 
are  replenished  “to  maintain  the  market 
in  a  healthy  condition.”  This  means 
curtailment  in  output  if  necessary.  Con¬ 
sumers  abroad  became  more  interested 

in  making  new  commitments  after  this 
report  got  out,  and  the  foreign  market 
has  steadied. 

Lead  was  strong  as  the  month  closed 
on  active  buying.  There  was  talk  of  a 
higher  price  soon.  Zinc  remains  scarce 
on  spot,  and  a  heavy  demand  caused 

sellers  to  raise  the  price  to  7c.,  St. 
Louis.  Foreign  zinc  sold  for  domestic 
consumption  in  fair  volume,  despite  the 
tariff.  Owing  to  the  temporary  short¬ 

age  in  metal  here,  the  move  to  import 
zinc  was  more  or  less  welcomed. 

Note:  The  basis  of  quoting  on  Lon¬ 

don  lead  and  zinc  has  been  revised,  be¬ 
ginning  July  1.  For  details  consult 

page  437. 


UNITED  STATES  MARKET 


Electrolytic 

Copper 

Straits  Tin 

, - Lead - - 

Zinc 

1937 

Domestic 

Export 

New  York 

New  York 

St.  Louis 

St.  Louis 

July 

(a) 

(b) 

1 

13.775 

13.550 

,57. 7.50 

6.00 

5.8,5 

6.75 

2 

13.775 

13.575 

57.500 

6.00 

5.85 

6.7,5 

3 

13.775 

13.575 

57.500 

6.00 

5.85 

6.75 

5 

Holiday 

13.775 

Holiday 

Holiday 

Holiday 

Holiday 

6 

13.775 

13.875 

59.125 

6.00 

5.85 

6.75 

7 

13.775 

14.025 

59.875 

6.00 

5.85 

6.75 

8 

13.775 

13.825 

59.625 

6.00 

5.85 

6.75 

9 

13.775 

13.800 

59.375 

6.00 

5.85 

6.75 

10 

13.775 

13.800 

59.400 

6.00 

5.85 

6.75 

12 

13.775 

13.800 

59.125 

6.00 

5.85 

7.00 

13 

13.775 

13.850 

59.750 

6.00 

5.85 

7.00 

14 

13.775 

13.750 

60.125 

6.00 

5.85 

7.00 

15 

13.775 

13.625 

59.625 

6.00 

5.85 

7.00 

16 

13.775 

13.675 

60.000 

6.00 

5.85 

7.00 

17 

13.775 

13.675 

60.000 

6.00 

5.85 

7.00 

19 

13.775 

13.675 

59.750 

6.00 

5.85 

7.00 

20 

13.775 

13.775 

60.2,50 

6.00 

5.85 

7.00 

21 

13.775 

13.825 

60.000 

6.00 

5.85 

7.00 

22 

13.775 

13.825 

59 . 625 

6.00 

5.85 

7.00 

23 

13.775 

13.875 

59.300 

6.00 

5.85 

7.00 

24 

13.775 

13.850 

59.300 

6.00 

5.85 

7.00 

26 

13.775 

13.925 

59.125 

6.00 

5.85 

7.00 

27 

13.775 

13.950 

59.000 

6.00 

5.85 

7.00 

28 

13.775 

13.975 

59.250 

6.00 

5.85 

7.00 

29 

13.775 

14.000 

59.000 

6.00 

5.85 

7.00 

30 

13.775 

14.100 

58., 500 

6.00 

5.85 

7.00 

31 

13.775 

14.100 

58.500 

6.00 

5.85 

7.00 

For  Month 

-Vverage 

13.775 

13.817 

59.245 

6.00 

5.85 

6.923 

July 

AVERAGES  FOR  WEEK 

7 

13.775 

13.729 

58.350 

6.00 

5.85 

6.7,50 

14 

13.775 

13.804 

,59.567 

6.00 

5.85 

6.875 

21 

13.775 

13.708 

59.938 

6.00 

5.85 

7.000 

28 

13.775 

13.900 

59.267 

6.00 

5.85 

7.000 

July 

CALENDAR  WEEK 

AVERAGES 

3 

13.775 

13.583 

57.063 

6.00 

5.85 

6.75 

10 

13.775 

13.850 

59.480 

6.00 

5.85 

6.75 

17 

13.775 

13.729 

59.771 

6.00 

5.85 

7.00 

24 

13.775 

13.804 

59.704 

6.00 

5.85 

7.00 

31 

13.775 

14.008 

58.896 

6.00 

5.85 

7.00 

SILVER.  GOLD.  AND  STERLING  EXCHANGE 

NEW  YORK  AND  LONDON 


Sterling  Exchanj^e 

Silv, 

er - X 

, - Gol 

d - . 

1937 

“90-dav 

(c) 

(d)  United 

July 

“Checks” 

demand” 

New  \  ork 

I.ondon 

London 

States 

1 

4.942,50 

4.927,50 

44.7,50 

19.9.375 

140s  6  d 

$,35.00 

2 

4.94125 

4,92625 

44.750 

19.8750 

140s  6  d 

35.00 

3 

4.94375 

4.93.500 

(f) 

19.87,50 

140s  6  d 

35.00 

5 

Holiday 

Holiday 

Holiday 

19.8750 

140s  6  d  Holiday 

6 

4.9,52,50 

4.93750 

44.7,50 

20.0000 

140s  4Jd 

35.00 

7 

4.9,5375 

4.9,3875 

44.750 

19.9375 

140s  lid 

35.00 

8 

4.9,5000 

4.93,500 

44.7,50 

20.0000 

140s  4  d 

35.00 

9 

4.9,5625 

4.94250 

44.750 

20.1875 

140s  5id 

35.00 

10 

4.95875 

4.94500 

(e) 

20.1875 

1403  3  d 

35.00 

12 

4.96,500 

4.95125 

44.7,50 

20.12,50 

140s  2  d 

35.00 

13 

4.96875 

4.95,500 

44.750 

20.0625 

139s  lid 

35.00 

14 

4.96625 

4 . 952,50 

44.750 

20.0000 

140s  1  d 

35.00 

15 

4.96625 

4.9,5375 

44.750 

19.9375 

140s  lid 

35.00 

16 

4.96500 

4.95125 

44.750 

19.9375 

140s  1  d 

35.00 

17 

4.97125 

4.957,50 

(e) 

20.0000 

139s  lid 

35.00 

19 

4.97250 

4.95750 

44.750 

19.9375 

1,39s  lid 

35.00 

20 

4.98125 

4.96750 

44.750 

19.9375 

139s  8  d 

35.00 

21 

4.98000 

4.96625 

44.750 

19.8125 

139s  8  d 

35.00 

22 

4.98000 

4.96625 

44.7,50 

19.8125 

139s  6id 

35.00 

23 

4.97,500 

4.96000 

44.750 

19.8750 

139s  lOd 

35.00 

24 

4.967,50 

4.952,50 

(e) 

20.0000 

140s  id 

35.00 

26 

4.97750 

4.96250 

44.750 

20.0625 

139s  9  d 

35.00 

27 

4.97500 

4.96000 

44.750 

20.0000 

139s  6id 

35.00 

28 

4.97250 

4.95750 

44.750 

20.0000 

139s  9  d 

,35.00 

29 

4.97500 

4.96000 

44.750 

20.0625 

139s  9 id 

35.00 

30 

4.97750 

4.962,50 

44.750 

20.1250 

139s  8 id 

35.00 

31 

4.97625 

4.96125 

(e) 

20,0625 

139s  8id 

35.00 

Average  for 

Month  4.96582 

44.750 

19.986 

535.00 

AVERAGES  FOR  WEEK 

July 

7 

4.94675 

44 . 7.50 

14 

4.96083 

44.750 

21 

4.97271 

44.7.50 

28 

4.97458 

44.750 

Calendar  week  averages:  New  York  Silver  July  3rd,  44.750;  10th, 
44.750:  17th,  44.750;  24th,  44.750;  Slst,  44.750. 

(e)  No  quotation  (Saturday). 


The  above  quotations  for  major  uon-terrous 
metals  are  our  appraisal  of  the  unportant 
United  States  markets,  based  on  sales  re¬ 
ported  by  producers  and  agencies.  They  are 
reduced  to  the  basis  of  cash.  New  York  or  St. 
Louts,  as  noted.  Ail  prices  are  in  cents  per 
pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis,  add  0.225c.  per  pound,  the  average  differen¬ 
tial  for  freight  and  interest  charges. 

(b)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Host  sales  in  the 
foreign  n'srker  are  made  on  the  ba»i«  of  c.l.f. 
usual  ports  of  destination — Hamburg,  Havre,  and 


Liverpool.  The  c.l.f.  basis  commands  a  premium 
of  0.300c.  per  pound  above  our  refinery  quotation. 

Copper,  lead  and  sine  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries ;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary  forms 
of  wirebars  and  ingot  bars;  cathodes  are  sold  at  a 
discount  of  0.125c. 

Quotations  for  sine  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to  the 
freight  differential.  Contract  prices  for  High 
Grade  tine  delivered  in  the  East  and  Middle  West 
in  nearly  all  instances  command  a  premium  of  Ic. 
per  pound  over  the  current  market  for  IMme 
Western  but  not  less  than  Ic.  over  the  E.  &  M.  J. 


average  for  Prime  Western  for  the  previous  month. 

Quotations  for  lead  refiect  mices  obtained  for 
common  lead,  and  do  not  include  grades  on  which 
a  premium  is  asked. 

IC)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24.  1935.  the 
U.  S.  Government’s  price  on  newly  mined  domestic 
silver  was  established  at  77. 57.  Handy  &  Har- 
mnn's  Quotation  for  domestic  silver,  .999  fine,  was 
77c.  per  ounce  throughout  July. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold  In 
domestic  and  Imported  ore  or  concentrate  is  at 
99.75  per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.9125  per 
ounce. 
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PRICES  OF  METALS  •  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


COPPER - - TIN - - LEAD - .  . - ZINC- 


1937 

- Standard - - 

Electro. 

. - Stan 

dard - - 

. - Spot - - 

- - 3 

VIo. - - 

. - Spot - - 

- 3 

VIo. - 

July 

Spot 

3  Mo. 

Bid 

Spot 

3  Mo. 

Buyers 

Sellers 

Buyers 

Sellers 

Buyers 

Sellers 

Buyers 

Sellers 

1 . 

.55.8750 

55.62.50 

62.0000 

255.7500 

255.2.500 

23.5625 

23.6250 

23.3750 

23.4375 

21.9375 

22.0000 

22.12.50 

22.1875 

2 . 

.55.3125 

55.1250 

62.0000 

258.0000 

2.57.2.500 

23.7500 

23.8125 

23.62.50 

23.6875 

21.7500 

21.8125 

21.87.50 

21.9375 

.56.0000 

55.6875 

62.0000 

2.57.. 5000 

257.7.500 

24.0000 

24.0625 

23.8750 

23.9375 

21.9375 

22.0000 

22.12.50 

22.1875 

6 . 

.56.7500 

56.. 5625 

63.0000 

260.87.50 

260.6250 

24.37.50 

24.5000 

24.1875 

24.2500 

22.. 5000 

22.. 5625 

22.6875 

22.7.500 

7 . 

.58.0000 

57.8750 

63.5000 

266.5000 

266.. 5000 

25.1250 

25.1875 

24.9375 

25.0000 

22.7.500 

22.87.50 

22.87.50 

23.0000 

8 . 

.56.9375 

56.9375 

62.2500 

264.7500 

264.7500 

24.9375 

25.0000 

24.6875 

24.7.500 

22.5000 

22.6250 

22.6875 

22.7.500 

9 . 

.56.3750 

56.3750 

62.0000 

264.0000 

264.0000 

24,8125 

24,87.50 

24,5625 

24,6250 

22.5000 

22.5625 

22.6875 

22.7500 

12 . 

.56.5000 

56.62.50 

62.0000 

261.7500 

261.7500 

24.8750 

24.9375 

24.62.50 

24.6875 

22.7500 

22.8125 

22.87.50 

22.9375 

13 . 

.56.2500 

56.3750 

62.0000 

266.5000 

265.7500 

24.8125 

24.8750 

24.. 5625 

24.62.50 

22.8125 

22.8750 

22.9375 

23.0000 

14 . 

.55.5625 

55.7.500 

62.0000 

266.7.500 

265.62.50 

24.8125 

24.87.50 

24.6250 

24.6875 

23.0000 

23.0625 

23.1875 

23.2.500 

15 . 

.55.1875 

55.. 5000 

61.0000 

267.7.500 

265.7500 

24.37.50 

24.5000 

24.1875 

24.2500 

22.8125 

22.8750 

23.0000 

23.062.5 

16 . 

.55.6250 

55.7500 

63.0000 

267.0000 

265.2.500 

24.3750 

24.4375 

24.1875 

24.2500 

22.8125 

22.8750 

23.0000 

23.0625 

19 . 

.56.0000 

56.1250 

62.7500 

266.5000 

265.2500 

23.87.50 

23.9375 

23.7.500 

23.8125 

22.6875 

22.8125 

22.8125 

22,87.50 

20 . 

.56.2500 

56.3750 

62.7500 

267.0000 

265.. 5000 

23.. 5000 

23.. 5625 

23.3125 

23.3750 

22.5625 

22.62.50 

22.6875 

22.7.500 

21 . 

.56.7500 

56.6875 

63.2500 

266.5000 

265.0000 

23.7.500 

23.87.50 

23.5625 

23.62.50 

22.62.50 

22.7500 

22.8125 

22.87.50 

22 . 

.56.5000 

56.2500 

63.5000 

264.5000 

262.0000 

23.12.50 

23.2500 

22.8750 

23.0000 

22.2500 

22.3125 

22.4375 

22.. 5000 

23 . 

.56.5625 

56.3750 

63.5000 

262.5000 

260.5000 

23.1875 

23.2.500 

22,87.50 

22.9375 

21.9375 

22.0000 

22.0625 

22.1250 

26 . 

.56.87.50 

56.6875 

63.5000 

264.5000 

261.0000 

23.37.50 

23.4375 

23.0625 

23.1875 

22.6875 

22.8125 

22.8750 

22.9375 

27 . 

.56.6250 

56.4375 

63.5000 

262.7500 

258.2500 

22.6875 

22.8125 

22.37.50 

22.5000 

22.3750 

22.5000 

22.. 37 50 

22.4375 

28 . 

.56.8125 

.56.6875 

64.0000 

262.0000 

260.. 5000 

22.6875 

22.7.500 

22.3750 

22.4375 

22.7500 

22.8125 

22.7.500 

22.87.50 

29 . 

.56.8750 

.56.8125 

64.0000 

263.. 5000 

261 . 12.50 

22.7500 

22.8125 

22.4375 

22.5000 

22.62.50 

22.7.500 

22  62.50 

22.6875 

30 . 

.57.4375 

57.3125 

64.2.500 

261.0000 

259.2500 

22.87.50 

23.0000 

22.6250 

22.6875 

23.0000 

23.1250 

23.0000 

23.0625 

Av’ge  for  month . . 

56.412 

62.807 

263.540 

23 

932 

23 

703 

22 

568 

22 
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CURRENT  PRICES— MISCELLANEOUS  METALS.  ORES.  AND  NON-METALLIC  MINERALS 


Quotations  cover  wholesale  lots,  prompt  shipment,  ( .o.b.  New  York, 
unless  otherwise  stated 

(August  2,  1937) 

MISCELLANEOUS  METALS 


Aluminum,  ingot,  99  plus  per  cent,  lb .  20c. 

Antimony,  domestic,  spot,  lb .  l5-375c. 

Bismuth,  ton  lots,  lb .  SI  .00 

Cadmium,  lb . $1  .25  (g$l.60 

Calcium,  lb.,  ton  lots  98  @  99  per  cent .  75c. 

Chromium,  97  per  cent  grade,  lb .  85c. 

Nickel,  electrolytic  cathodes,  lb .  .  35c. 

Magnesium,  99.8  per  cent,  carloads,  lb .  30c. 

Palladium,  troy  oz .  S24.00 

Platinum,  (Official  quotation)  troy  oz .  $51.00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more . $93. 50 @$94. 50 

Radium,  mg.  radium  content .  $40.00 

Selenium,  99.5  per  cent,  lb .  $2.00 

Silicon,  minimum  97  per  cent,  spot,  lb .  16.50c. 

Tellurium,  lb .  $l.75@$2.00 

Thallium,  100  lb.  or  more,  lb .  $6.50 

Titanium,  96  to  98  per  cent,  lb .  $6.00 

Zirconium,  commercially  pure,  lb .  $7,00 

METALLIC  ORES 

Beryllium  Ore,  f.o.b.  mines,  ton . $30.00@$35.00 

Chrome  Ore,  45  @  47  per  cent,  c.i.f.  Atl.  ports,  long  ton. . .  .$21  .00@$22.00 
Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer .  S5.  25 

Mesabi  bessemer .  $5.10 

Old  Range  non-bessemer .  $5,10 

Mesabi.  non-bessemer .  $4.95 

Lead  (Galena)  80  per  cent  Joplin,  Mo.,  ton .  $70.31 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52  @  55  per  cent .  50c. 

SO  @  52  per  cent .  50c. 

44  @  48  per  cent .  44c. 

Molybdenum  Ore,  90  per  cent,  per  lb.  of  contained  MoS:. . . .  42c. 

Tungsten  Ore,  per  unit  of  WO>: 

Chineee  duty  paid .  $25.00 

Domestic  Scheelite .  $25 . 00 

Vanadium  Ore,  per  lb.  of  contained  VtOs .  27^c. 

Zinc,  Ore,  Prime.  60  per  cent  concentrate,  Joplin.  Mo.;  per  ton.  $45.50 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic  )  lb .  3c 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1 .67@$l.77 

Copper  Sulphate,  100  lb .  $5.15 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  100  lb .  $1.34 

Sodium  Sulphate,  bulk,  ton . $I3.00@$I5.00 

ALLOYS 

Beryllium  Copper,  Master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be .  $23.00 

Ferrochrome,  65  @  70  per  cent  chromium.  4  @  6  per  cent 

carbon,  lb .  lO^c. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $102.50 

Ferromolybdenum,50  @  60  per  cent  Mo.  lb.  of  Mo  contained  95c. 

Ferrosilicon,  50  per  cent,  gross  ton .  $69,50 

Ferrotungsten,  75  @80  per  cent.  lb.  of  'V  contained  .  $l.80@$l.85 
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NON-METALLIC  MINERALS 


Asbestos,  f.o.b.  mines  ton: 

Canadian  (Quebec) 

Crude  No.  I .  $55U@$600 

Crude  No.  2 . .  $200  @$225 

Spinning  fibers .  $90@$I70 

Paper  stock . $32.50@$37.50 

Shorts .  $11  @$14.50 

Vermont 

Shingle  stock .  $47.50 . 

Paper  stock .  $35  @ . 

Cement  stock .  $23  @ . 

Barytes,  long  ton: 

Georgia,  crude .  $7.00 

Missouri,  90  per  cent  BaSO<,  less  than  I  per  cent  iron.  . . .  $6. 00 @$7.00 

Bauxite,  long  ton: 

Domestic,  chemical.  55  @  58  per  cent .  $6@  $7.50 

Domestic,  abrasive.  70  @  84  per  cent . $I2.50@$I5 .00 

Dalmatian.  50  @  55  per  cent . (a)$5.50@$7.00 

French,  56  @  59  per  cent . (a)$6.50@  7.50 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  bulk .  $6.50  @$8 . 50 

Delaware.  No.  I .  $I4.00@ . 

Feldspar,  bulk,  ton: 

Potash  feldspar,  200  mesh .  $17.00 

Glass-spar,  white,  20  mesh .  $11.75 

Fluorspar,  f.o.b.  mines,  bulk.  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton .  $20.00 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton .  $7.00@$I4.00 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California . $25.00@ . 

Dead-burned.  f.o.b.  Washington . $25.00@ . 

Mica,  per  lb..  North  Carolina,  No.  I  and  2  quality: 

Iix2in .  I5@40c. 

2  X  2  in .  30@60c. 

3x3  in .  75@$l.20 

3x4in .  $1.00@$l.40 

4x6  in . $2.00@$2.50 

White,  ground.  70  mesh,  ton . $60.00@$80.00 

Ocher.  Georgia,  ton . $I9.00@$22.00 

Psrrites,  Spanish,  per  long  ton  unit  of  S,  c.i.f.  Atlantic  ports.  . .  (a)  I2@l2ic 

Silica,  water-floated,  in  bags,  325  mesh,  ton . $16. 00 @$40. 00 

Sulphur.  Texas  mines,  long  ton . $I8.00@ . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated.  325  mesh . $I2.00@$I5.00 

New  Jersey,  mineral  pulp .  $8.00@$l0.00 

Vermont,  extra  white.  200  mesh .  $9.00@  $9.50 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored . $t5.00@ . . 

200  mesh,  cream  colored . $25.00@ . 

(a)  Nominal. 


IRON  AND  STEEL 


Pig  Iron,  Valley  furnaces,  gross  ton: 

Bessemer .  $24.50 

Basic .  $23 . 50 

No.  2  Founi^ . $24.00 

Steel,  base  prices.  Pittsburgh: 

Billets,  gross  ton .  $37.00 

Structural  shapes,  100  lb .  $2.25 

Bars.  100  lb .  $2.45 
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Monthly  and  Yearly 

AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 


. — New  York - 

London 

Spot — ■ 

Sterling 

Exchange 

1936 

1937 

1936 

1937 

1936 

1937 

January . 

47.250 

44.913 

20.250 

20.734 

496  115 

490.670 

February . . . . 

44.750 

44  750 

19.796 

20  083 

499  908 

489 . 307 

March . 

44.750 

4,'j  130 

19.663 

20  677 

496  952 

488  412 

April . 

44  892 

4.5  46't 

20  245 

20 . 740 

494.139 

491.524 

May . 

44.869 

4.5.025 

20.248 

20  346 

496.850 

493.835 

June . 

44.750 

44. 818 

19.770 

20.022 

501  817 

493  404 

July . 

44.750 

44  750 

19.590 

19. 986 

502 . 178 

496  582 

44  7nn 

19.490 

502.519 

September. . . 

44.750 

19.579 

503 . 455 

44  7An 

19.977 

489.755 

November. . 

45.431 

21.050 

488.727 

December . . . 

45  352 

21  238 

490.670 

Y  ear . 

45.087 

20.075 

496.924 

New  York  quotations  for  silver  not  eligible  for  sale  to  U.  S.  Government,  cents 
per  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine. 
Sterling  exchange  in  cents. 


ZINC 


. — St.  Louis — •  - - London- 


1936 

1937 

1936 

1936 

1937 

1937 

Spot 

3  Mos. 

Spot 

3  Mos, 

January  .... 

4.848 

5.847 

14  488 

14.719 

21.153 

21.281 

February .... 

4.859 

6.465 

15  125 

15  391 

25  122 

25.322 

March . 

4.900 

7.381 

159.83 

16.190 

33.188 

33 .405 

April . 

4.900 

7.010 

15.181 

15.334 

26.216 

26.344 

May . 

4.900 

6.750 

14.536 

14.777 

23.092 

23.365 

June . 

4.880 

6.7.50 

13.896 

14.122 

21 . 409 

21.528 

July . 

4.783 

6.923 

13.579 

13  826 

22 . 568 

22.693 

August . 

4.800 

13.528 

13.759 

September . . . 

4  850 

13.906 

14.159 

October . 

4.850 

14.554 

14.835 

November  . . 

4  974 

16.301 

16.554 

December. . . 

5  273 

17.957 

18.145 

Year . 

4.901 

14.920 

15.151 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


COPPER 


-F.O.B.  Refinery - >  - - London  Spot — 

— Electrolytic - .  (a ) 


. — Domestic — . 

. — Export — . 

. — Standard — ■ 

. — Electrolytic — . 

1936 

1937 

1936 

1937 

1936 

1937 

1936 

1937 

January... 

.  9  025 

12  415 

8.358 

12.112 

34.706 

51 .497 

38.788 

56  497 

February. . 

.  9.025 

13  427 

8  566 

13.828 

35  313 

59.225 

39  463 

64  013 

March. . . . 

.  9.025 

15  775 

8  708 

16.590 

36  040 

72  339 

40  227 

76  167 

April . 

.  9  169 

15.121 

8.849 

14.692 

36.975 

62.506 

41  131 

66  614 

May . 

.  9.275 

13.775 

8.819 

13.999 

36.690 

61.118 

40.839 

63.684 

June . 

,  9.275 

13  775 

8.790 

13  492 

36.324 

55 . 696 

40  357 

61.409 

July . 

.  9  352 

13  775 

8  993 

13  817 

37.217 

56  412 

41  228 

62.807 

9 . 525 

9.297 

38.259 

42 . 375 

September. , 

.  9.525 

9.523 

38.915 

43  267 

October . . . , 

.  9  563 

9.669 

40.980 

45.295 

November . 

.  10  161 

10  349 

43.932 

48  467 

December. . 

.  10.763 

10.835 

45.946 

50  364 

Year . 

.  9.474 

9.230 

38.441 

42.650 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton, 
(a)  Bid  quotation. 


CADMIUM  AND  ALUMINUM 


. - Cadmium - <  - - Aluminum - » 


1936 

1937 

1936 

1937 

January . 

_  105.000 

90.000 

20.000 

19.500 

February . . . . . 

_  105.000 

90.000 

20.000 

19.500 

March . 

_  105.000 

101.667 

20.000 

20.000 

April . 

_  105.000 

105.000 

20.000 

20.000 

May . 

105.000 

105.000 

20.000 

20.000 

June . 

_  105.000 

130.962 

20.000 

20.000 

July . 

93.462 

142.500 

20.000 

20.000 

_  90.000 

20.000 

_  90.000 

20.000 

_  90.000 

20.000 

_  90.000 

20.000 

. 90.000 

20.000 

Year . 

-  97,789 

20.000 

Aluminum  in  cents  per  pound,  99  per  cent  grade.  Cadmium,  cents  per  pound. 


LEAD 


ANTIMONY.  QUICKSILVER.  AND  PLATINUM 


.—New 

York^ 

^St. 

..OUl§— s 

- Lo 

adon - 

— 

1936 

1937 

1936 

1937 

1936 

Spot 

1936 

3  Mos. 

1937 

Spot 

1937 

3  Mos. 

January . .. 

4.500 

6.000 

4.350 

5  850 

15.397 

15.494 

27.272 

27 

150 

February.. 

4  515 

6  239 

4.365 

6.089 

16  022 

18.141 

28.319 

28 

328 

March .... 

4.600 

7  190 

4  450 

7  040 

16.608 

16.767 

33  027 

32 

979 

April . 

4  600 

6  17.5 

4  450 

6  025 

16  097 

16.234 

26  014 

25 

878 

May . 

4.600 

6  000 

4.450 

5.8.50 

15.530 

15.601 

24.000 

23 

891 

June . 

4  600 

6.000 

4.450 

5.850 

15  170 

15  259 

22.878 

22 

759 

July . 

4.600 

6.000 

4.450 

5.850 

15  856 

15.954 

23.932 

23 

703 

August .... 

4.600 

4.450 

16.772 

16.859 

September. 

4.600 

4.450 

18.009 

17.974 

October . . . 

4.631 

4  488 

18.446 

18.375 

November . 

5.114 

4.964 

21.723 

21.693 

December . 

5.554 

5.406 

25.560 

25.503 

Year . 

4.710 

4.560 

17.599 

17.655 

Antimony  (<»)  Quicksilver  (6)  Platinum  (c) 


New  York 

New  York 

New  York 

1936  1937 

1936 

1937 

1936 

1937 

January  . 

.  12.736  14.130 

76.769 

90.250 

36.885 

50.404 

February . 

.  12.967  14.563 

77.000 

91.000 

35.000 

64.360 

March . . . 

,  13.072  16.375 

77.000 

91 .778 

34.115 

58.000 

April . 

.  12.673  16.043 

76.731 

92.000 

32.846 

.58.000 

May . 

.  12.410  14.830 

74.940 

9.5 . 520 

32.000 

.54.800 

June . 

.  11.707  14  702 

74.192 

96.654 

36  346 

53.000 

July . 

.  11.245  14.803 

73  423 

93.904 

39.308 

50.115 

August . 

.  11.125  . 

73.923 

4y  577 

September . . . , 

.  11.740  . 

85.280 

68  960 

October . 

.  12.058  . 

89.240 

54  074 

November.... 

.  12.233  . 

90.250 

48  000 

December. . . . 

.  12.918  . 

90.250 

48  000 

Year .  12.240 


79.917 


42.926 


New  York  and  St.  Louis  quotations,  cents  per  pound.  London  pounds  sterling 
per  long  ton. 


(o)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (b)  Quick* 
silver  in  dollars  per  flask  of  76  lb,  (e)  Platinum  in  dollars  per  ounce  troy. 


TIN 


Strsits  Standard,  Spot 

- - New  York - -  - - London - 

1936  1937  1936  1937 


January . 

47.234 

February . 

47  962 

March . 

48.037 

April . 

46  963 

May . 

46.352 

June . 

42  204 

July . 

43.021 

August . 

42.579 

September . 

44.754 

October . 

44.975 

November . 

51.392 

December . 

51  823 

50.925 

209.731 

229  350 

52.010 

207.081 

233.750 

63.043 

213.080 

282  988 

59.172 

209.313 

267  136 

55 .6.51 

202.429 

250.645 

55. 851 

183.167 

249.852 

59.245 

185 . 957 

263  540 

183.731 

194.676 

201 . 193 

230.869 

232.108 

PIG 


. — Bessemer - . 


1936 

1937 

January . 

.  20.00 

21.. 50 

February .... 

.  20.00 

21.50 

March . 

.  20.00 

24. 50 

April . 

,  20.00 

24.50 

May . 

.  20.00 

24.. 50 

June . 

.  20.00 

24.50 

July . 

.  20.00 

24.50 

Aiii^iifir . 

.  20.00 

September. .  • 

.  20.00 

October . 

.  20.00 

November , . . 

.  20.23 

December . . . 

.  21.00 

IRON 


- - Basic - . 

No.  2  Foundry 

1936 

1937 

1936 

1937 

19.00 

20.50 

19.50 

21  00 

19.00 

20.50 

19.50 

21.00 

19.00 

23  20 

19.50 

23.70 

19.00 

23.50 

19.50 

24.00 

19.00 

23.50 

19.50 

24.00 

19  00 

23.50 

19.50 

24.00 

19.00 

23.50 

19.50 

24.00 

19.00 

19.50 

19.00 

19.50 

19.00 

19.50 

19.23 

19.73 

20  00 

20.50 

Year .  46.441  .  204.446  . 

New  York  quotations,  oenu  per  pound.  London,  pounds  sterling  per  long  ton. 


Year .  20.103 

Iron  in  dollars  per  long  ton. 


_  19.103  .  19.603  . 

F.  o.  b.  Mahoning  and  Sbenango  Valley  furnaces. 
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